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'8(^>irjl^ I f^tc=i?i c«pc« «it*iTC'ra c^f-fc^ 
^fvf '*Tif»fa i^a, ^t?i'j ^fie\ 

^5i>Tt«(tam »i:«(j fiteta i 

n^ ?im ‘^tif ^ 


fn’Pi « !^JTrsfa?pana ®r3ra^t»fNr 

cbh I 

c^, 'Sffa€ ^ af^- 

c^tnc^rt ^faata 4at^4^ai5i a%tc^ i 
f^l nPa^rtna vi)^ c^, 

^rai:*t 

^lai I ^^f?j «f^j-»farta 

f?ai nt^atc^ Br'-ifF a?? cbIi jfc^« 

'«ita ^4?5!ain ^fai nta ^\'t i <iiii^t^^ta 

vfl^ nf^j^ta a^pi ^faata 

a^sffiT JT^sfn ^juj arfac^s 

'®rt»<ai afar i '8|:t*fai fac-ta^tca 

=^t«i'-ifi ^fa c% at*9!i c?c-fa sit^c^a 
^t5tCTa *it'|^otaffl *it«fjj:*f fastc^ra •ff^tca 
nl^^ta ca '^f^jp’i af^atc^, 

^faai at^sii c^rc-ra ar^^rtatai ^r?tc*ra 
n3?carrn«ta arai 
affIcasT's ^tstcfa 4r»ia 

%5§fi §^5f;5?r arfaai ^^casr ( 





«<l^ 

«IWJ «ltC*lt5 r^-ft»! cn\i' 

fH'jwn I '^f%'y 

<ft«i I Jisiar ^tcna «ir« 

’f^ ^ift\“r ‘fit '<i»T 

«rt*iiii ’?c^« ^tcna «f 5 '«i 5 i 
ntf« I 


’il5TC*l{»Sf^^rC3 •f?IC»f. art*!! •Ttc*!t^- 

w»ni ’fitc^ra yj:?'? c»itfet?lS’stn <«Tt*i 

«ff« I 

4^c*fc^^r5, ’TWflT'a: 

-ii-s 5fJt*T ^tC^, 

^1 

m^lc^r «rf® 

’jc'? n«*itia n^’tn 


aXtt'tA 



■Oist(»i\C-»»nj 


«■ J«CW«* «S4 


fifN 't'Sl*• • 

’««i <iit *)i«fjr’f^c*f3 

I5t5f« ^IS15IF <il’![^ opflilj ^ *T^ 

tfi^ ^t«fi*T dc*f i 

c^rv 3Tt»ft?i*f«tC5f *5[<?5n 

*>rN5l cTr«rr^ nt^ sii, "^da d 
t»lt»it^ta «i^n «jt*iai ntl c^\ ^ 
mjc^t wrc»it^*i«»\ ai ^Fdtf^ata (fsi) i 

f«# «r?»!a w 


c^, -a^rtcsr »tit»[ «Ta;ita *ftca *0 i 
«rti9!tw\ '« fss^caa, »(taT 

^t*r>itat?r ca^li, affa wcw nl 

^ wcaa Jicaj ^tma *ifa5*|ST 
<«^ ntas^fST «t%«i «r5'«nw nd fv!»i 
flfdata mw ^t*ittfa '■t®T« 
a»tc»itaf»i'«5i *r^ra^fi ¥ai fafta i ^a\^i 
mvn >itaiti^ *ddifc*ra ▼i:*i at^df 
^§ssi»i if-fta ^TWaffufnr artfirff’^1 
^vi ’rt«ai i ^t<*rfwwNr 





(Granula¬ 
tion) I til^ 3f?r 
Jitai I 

mw ’Si^z^'9 « artn^JiTf 

^t’f ^5 ) >« ^T>*ii- 

fens f^fea 5)1—st^ni'scn 

^fetc«F ^tnsit^fs 

•rKcsfjs fe<>n9 nstnf^s nfs- 
Fnsr-fests vff\ fi?ntcs ^jrnji ^fsi fs i 

«ftl*tJi^Tcn f<wt=rfi:*fs nrani cn, 
‘flssfei csiirf®’?, nnfnfn« 

-sm*! ntcs wtcns 

'^%'f 'S{if<^tfl s^csH I ®F5) fs^t-^s 

5it^ ^csf nc'5-'«ii nifn 

'«itsfe 'iisfna ^tn*itaii «tn*itats 

^sit« sen Jiijfne^ ^nst^n¥»tes ^tcni 

esnts I 'Sirens ^tn^itiii ifens ^ts*i 

f^ntes fs®t4l9i sensr cn. ^ntesr n;tnn^«[ 
«rntrs^ ?jsts vf?i»s ^es sts i fsis, 
*11^ sts*fi 5)s I -us '€ fe^n-si 

5fcns ^fs*i ni^^'»tcn snnri ^si nts =(1 i 
'SSI nfsfeis i «rn«r^: 

fecBincstnr cn. cnVs^n^Fsfn c^Ws? cn'js- 
1 ceW^ cn^cais nt^tcsi <fls 

sjtsn c?«si nts I «s^ cnVssfnf^fns 
^fei stn i 

’Fn*F®fn ^c^s 4itc« ses 
n’fvtn ncs s^ns «ftc« c?ni nts / 'ssi 
«w*i cfsi css « 

sttr« «irc^ fsfncs nts i 

's^ nfesfi n<es^«i ^csl njtfnfn'« 4<rs ^c^s 
^ts^ssftn fsntrs f^s stss i 

««fFSS sFcsfswrs^si 
^ fsses «|s w n^'srci? *is«f sesnsi 
«s^ cn\sw%!n« srtfr® ^t?t ^is i -siss 


^ • 

st^sts si ^ssts n^ts^tn >> srss I «sfe 
^nsrsfns sjtn csti?t?j8 f^ntes «its?tsrtt 
cnes^ nn* st^n ^es ntc^ i cnV«- 
^niss cbWs^ cs'cajs nf%' «it?stfssF ftntrs 
'ss-n’ csc^ «it5 ntc? 5ts ^tsfts n^i 
'fls^ '£^ nf^ ents^nesrs cn^aivens nstsf- 
ntffe^ I ’?c^s fsnstis cntnTcsIf srnsr«fnc^ 
gsc-ss css» fsn?t«sst I affsn cnci cn, 
CBWscs'is 3T"^ ^nssfne® fef's bH 
cn^s^ni^s nitnn^scss «intfs^ sfcs •ss^ 
tsess ^tnst'Si f tn ^fscs ^issfi fssa«i ^cs i 
cnh^ncs <iife cbVss^ cnscais fe«,nf%s s?^ 
<j)ss6 ^wfsi I vsfei cs,'jfn’?)s 

«its<^t«sts fens cnVssfniTs 'sr^ts -•(s 
cs^ I enh^nws n^sjts stn-^ffe « ^^s- 

wnc^s 5rn-^f% •ffl"ns i enVs- 

s^nc^s n^nn st)?cn fef%s-^nr«s 
Sts'?! 'scss n^sits 5rn-^ffeci! 
fssfs cbW^ cn'CuBs nfflsfes sefe ^ ^ cnt¥ 
SIN® cs®tS‘®scsrs ■^^^tse 5t*T-'gf% Vt • 
^c^s sftcntsfS'Scns fen css tissifn 
ntstsn®tcs esne® nt«si sts si i -^c^s 
^ai^jiscss nss sstrntss'an sss &fc?f 
nc'?, ®ns 'sl ^s®fn c?si stsi sfrts 
sitcnt^s^cns stress fsc¥ ^its 
ffcntfs^ts n^« sii>n sicnn*!?® irT'Ot i 
<a!S»nc^ sni fs fs^tfn^ ensts ( 
ffe®) I '«l fs®Tfn^ enstess ncs 
sese^ nfs'sn si apcstfnFsts i tets 
•arsNs sss 'S^ sls'«ncsF fe^n. sfnt^ 
sciss Btfts s® n?c^s ®fsntcn csni sts i 
Bfc«rs %tsts ’^efs ^entS'S'^n w i?r®i 
nc^, ®ns ^tess ttsts ^sNts stlw 
ssmss fnnrs s® entnt^ «qtwi esm nfs—* 
m >^S si entntS 



I 's >\wi 

CS»WI ( fsai ) I »[^C5Cf C»lV«fH«ft I ‘*l«1 •I’Ptftv 

fiif^^ sitai J "^c^a ^tvT- 

«a^*i "'fVPia ^tit^T ^ntaa stn '« ^ttna ^l^n<r I ’?t<a f^^taa 

fVraf ciw a^^a ♦r<^ i^f^ra nv? « Ff*r '• 'stn •ai^ra ataiw cafiici 
f^g^a atata ncal «?c»i i ntca ac*i^ ^ sfa'itai acn 



f^ai 

ca\a «TfawaT I 


atiar aUar «it^ttn cat^ '«afei a^paic^ *ftca at i afa c^tafiR aa^ata 

ait^ ta aia caai ata i aica 'eii «ca Rtatcaa W’t «r^at^ i 

•ataa aai aa aa^tai at ca^si i aa^aia ajc^a afa^sm faf^ c¥Ta ca^, 
R'si^a etn 's ^tcna «<i|^wia'®ta <aa ®^«t «rta t»*,«*» ca^C'sr® i 
#ta*i I cata^ ^a® ^aatca irjttJTa aa? «jtratafwaa caji« 

aa®tai aicn mm '«iata a«taal mtim i a^ca® ®a i stem »at aw®ta aiM affttifar 
TC<a fnii «rta^ 'flatca-caatca faf^«®tca a^wa ^ata a<a^ RcWf® ¥a aa 

«r^t« «faFt'9 ftfa® Rt®r®a ^fafnat « I oiaa m ac»il a^aaiaw •at^a mw 
•TP?:® c?ai ata i *iiiaa a»ii Rt|c® ataata to ca afiw «fcattf»r. 


c»ifr( c¥t«fl w*i ¥fli 
ii®i ’!<*{«•»(¥¥ ^jt^jfniit^ 

Mn cnc¥ "if^ 
fVi ’TS'sr 

nfwsjti f^'®T¥^ ^f’lm 4=^^ 


^ I 

¥jt»if5nt*i, n^rtaptK ¥r^csti«R 

(^t'N ^v f^fn.) ¥ f<%t>i («rrt 

*>,€•• f¥f*I. ) I C*ltl»t 5 fe¥tW t«r¥ ft¥t?I 
c»itf®it«j, ’iTtnjpif»nit^ « 
C'il?, ^t^cfer*T«t*l, «ftf 



«5(^ fpiff 


¥it»ifnitw« ♦rw' «t« *i'¥ 

¥«i I ^f^c-rc^f 

(Turbulent motion) 

¥ti ww «rcit¥^!r -ffv* 

¥«ii{i:i ¥rt¥i lew 

tteni ^nt«rti it^c¥tc«R i »<i^i'«it»ni 

n^Tf^ ^¥ti («rtf f¥f*r.) 


¥i?tt ^t¥ti f¥c»itf*iisti nf« c^Viti i 

cic¥ cin cm 
C’lVl-lt^l'SC*! ^^£9tCWCW *1(1111 flfuttlf 
«ftl *ft5'W I 

m fl’TfW "IK^f f«¥l C¥t<tf ^n- 
fif¥ ficm ^mtnj I %c^ '®te*r 
ilni iw f¥. cariJi tffWtl ¥fj 






'8fti%, ^t*f «rntt:<r «r«fc«f 

's nr? ^tt*^ nftt'® i ’it«Jt?i*r«tc’T 
^*i?n c*it^^ ^'»n f^C5iF^i ipfs 

c*rfV c^, «rN ^4«-“ c>if^6c<ai® 

'®t*f*)tait?I ’TC9\ '« «ft9^84»* c»i{*5- 
C<fr® ^t*f«ltait!| 'S *lf9- 

•f« I ^t*f»ita!l « 

^915Jt9 «*! 

*ftw =111 '»if«i^ ^^tcn -cttnl^^' 

’licsis 'e ‘««1 c^cflf fnc5 

"oiTicsi I u5^ '« 

•sfs'a C5»c»f itftgfB I >i)C»f9 

^1^=r, '®?9i ^1 f«5l 

«it*i9i 'srtf=f ^t^=i. « ^t«^5 

tfipt'e n'ftc<5 -iiffet «itc¥— 

=it*i ?rf8f,*il I ^c^?i n?K®f^ 

uq^ 6^sf ?I1 ntWJRl I 

=5<*)'«i:*i?[ c;5T\a-5?t^*i'QC9ia 

rW ^'^^^«^ l^t5HS»5 ^1 ( ^=1'. fB35 ) I 

•f<« *^<<51^1 it^i 

51=1^ c^r«fi =ii i «Ftwt=ii 

I f^raj 

•?^arfn?r ’T‘1? ^trait^ffeai 

c»r«fttsi1 ?tifc«i I c?<ii c’fcf c^, ^catsrtfl 

) »rcw nt^rt I ^5 

( w(\^ C»l^«-»ifel|^1 

) ^'Tsi pt^ntt’i 

¥r«t=irt cw^c'® nt«®i 

^tf I 'fritsiTfl ’TjU^h 's 

^t*tst^ii «rtn i* c^if^c-sr® i 4 ^® 

»tjtn»!5S? «rhic*i 


*ff%T^ «f«tc^ <nw 

c^fc^ mi 

^c»r I ^\%\ ^t^c§tc®f5r nJt>T. 

^t^*i«C9] ’ic^fss ^t=f 'Bifn^fs 'a c^9- 
’Tc^tw ^3, cJivTuc*! ^nit- 
=rt5 ^tli5tC5Sfc=f«r '«rf^C'?a feai 
I fm c^t=T 

w f^f^9*i ?5 =11, m ^t«*! 

«H*ftiat5 ^S5 ^tf-it^?ic*fa i?t^“ 
cgtcafc^ifl ftr<p«*i *ic'? I 

^t»f*ita}t r^f<59 ’«rfi:s[ I 

<2f<fr»i ^ai ^c«i nfaBsi^i '«i‘i»»i c^c^f 
fil’fl) ?tTrjfl^ C5!?fC«5l ^fsC’in ^CStsitl’F 
fiif^l «tni? *f% nc^ 

I -Bjt?! «?P&1 J|:s=lfif n?I»lt^- 

C5f^U3ia «fn^ata a5car=il m i 

faF« c^caia «’*fH <Fca C'f'iftCiil c’tc^ c’T, 
aFCfltJitc^F fJifkfg ^fl^itati *i<« 

^zw n9*it'a5 =i'><fji c=iV«-^tii:?i'oc*i 

f=l^t«^ «III I »T<t?pl^ si®^t>r '«{5!^t?l 
5a*i ff’Ttc^r 

*fai m I =FC?it^1 ciri:«F fii’f® 

afti »r^"*fc4 »<ii:>r 

^f^^.-nfa’itCt «{tlI=l*I«C»l 

C«ff«® =FC5 

=itai M5iry« »i*it?- 

5m nt?, f4*ift«apc*f 

«tfs¥»i 5 im nu I m'sta ^r^rnm ^j^i 

I 





fapstv 

mw $i?^5T «it:»ii I kite's 

c^ «ftr>il c?«ri ^t?, c»i^l nt<ft3*r^: <sr^-=i’Rr 
c<!rcv '®Jt*i?rl aftfSf I 

c»r<fi c's\i^ n, '3r?-^‘*pa} c^ ’«ilT»^i *tt«?i 
^itf, '»itr«ii «rf*i?t 

'€ ^tftr*fT •fft I 

C5I»I1 '8)^«f^C5F 

f^-s^ I 1 •fflJIt'l- 

•efii '«il« I 

mw c^ "if^ 

c^tw c-iN*i atfg:^9i1 

’T^WtSft=«9 ^1*1^ 'flt 
'»rtc»it« 'sitsiftts ^Z9 I 

c’T\fl5?9^c?s =ffr«r '^U 

^sf c^\3-f^c’?pra‘i I sjtr^ 
»it:=v nfaHjis 5it«s 

'ari—*ic^ c^r^i c^^tc^r 
sts'Q c^tsT f<i’ipt«‘i I ^^] 

I ’Itfs'ff t»! ^ZKW 

f5ifi!T» c*r:^ 

’ll«f ’TtW 

f^5T<.-|^¥ 'e 5it3fj ?|j^cna 

f? I *4^ 51*111 *ffl*Jt«l«f«1 «jft¥ 

♦tfil*ltl*l ?5 I 

^15 fw, c‘^t^*r'« ^ir I ¥tirt«i 

c*fV«*f^inpt«c*r« ¥c»» ^tii5isj'ac»i '¥t?^¥5*i 

^ir C*1t^«l ¥W, 4^ 5^18 ^1lW«f«l 

c^i:¥ «it»ir^ 

nttn ^11 4^ BFJir^ cJiya-f^c^^tflcna 

c»rt*it^< ^ 


^ ** 
5f*«J< ^BR*35t ¥ll iltl I ¥C1¥ f*lf*li» 
C^t¥ <«¥ 

I 

'i^tc¥t¥*('ai»[« fe*t¥ ¥tC5i TtC5i 
C¥t*T 51*111 ^«^91 c*»l^9 '»l^*r C?¥1 I 

^^f9[ ^»i5rtii ^55 i5tn- 

*ltaitr^f^l -^¥^¥151 *TtC*l I 

«ftl¥ C¥lt1 

Sfl—«ftc«9 «icn¥t¥^ 

c¥^9it»T ^ ‘flC'nr 

^tsi*|55C^ I 

^t*t*Jtaii f?r¥i! 

f?C¥ I «ltWt¥*f'«i:*Tf 

•f?*it*i? I ‘flt '^^w 

^twita ¥t?*l ftfjftc’r c¥^tr»i 

^f<[¥ f^r¥?‘fC¥ f*ll<r-f 

¥19=1 I «rt9r=1^ ¥Tl»lf^9tC*I9 *ff«*rf*l 

'Bftt»lt¥*lv^t«\9 1J¥=Ttir ¥*I I ¥TNf%9t*1 

•sitflCSIfl ^H-5t9 C¥5»ltC5r9 9<t^ 

f9t?lJ|C«! ¥Jt*lf*T1ltsr «ir9t5f9 C9¥t«^ 

Of«f1 9t9 =11 I 

9<t=l 9<H'«SC¥ 51«t>Ttf9« 

^tC¥ C!¥tf¥^¥t>T m ^9 I 
»ltl5r9 ^tn*lt3l1 C5|h-9t^*I'«W9 '®tn9tiBt9 
591=ltll 9:91 C9^ ¥«9t9 49t:=1 n9*ltl9 
'8IC=T¥ C.^^ I ‘U:¥9 C¥OT»l '« 

^a'51 C»!V9-5Tf#9^t9 5ft?f I 

<4:99 '^tlFf«« ^:<f9 *lfl9¥tr»l9 5^iif •f^- 
91^9^91 c3i*if¥^9ii5T '?:'^9 5i9ar c^rt^PF 
c?9i 9t9 1 c*9t^tf¥r*i'e:¥tn , =rt9¥ 9 :ji 
« rt« «ff«r9:99 nt:9 ¥^¥«fii »i9i, 

5T9* 91 ¥t:»n 9:®i ^t¥r« c?9i 9tir ( 'fltfw 
¥•11 ¥f f¥*!t:*li& I <4:99 ^9^ ^¥t=r C¥t=T 
C^FCa ^:f9 91t5ltl<9 C5ai'«. 91 ? ¥9 1 '4'®f¥ 
¥tfr¥ 9i^¥^i ^rtf 



Ir 






SI'S c«r<rr5 

c?<fi ^tir, ^t?r ’Ttcn^ 

^ fturif—'iisi s»tc*i *ffiif5i5i 

« «rf*rR»i ^rf^i 

c^<rtr*T c»!Vsv»isr « c^p^^it'r ^ ) 

c^r^ c^*^ ^t5 c?n« I 

^zw ^zw «rf^r5»’»f®f95'e 
c^sn »TWtir of^i c?si tfrPirsicvi 

«r5j« c«t^ I 4?f «iiii^- 

^t?ii ^^t?i' 

^»l ^Tt^l WZi^ I «{f*[r!ic^ ^ 

'2r*itr*f« ^f—^*iir ^hv 

‘flt ^t9*l fC«€ 

^ ^zw I c>ih- 

c^ «ffsrcj?vf c«r«rc^ 
*ft«?l ^f?f, z^ c^t^r c^)%w~ 

c’fwa w?r<ri ^ i ifl?i ^ta«i 
»«r?« fen? ^t<? C5\n¥ «i®t? I 

nffe fi[»rtc? ?jt?ji «FC?=( I fenftfe^ 
?it*f? nffe trfiiwc^ 

«<i^ «f^t? nf® n’pr ^?i cnti i 

‘•'•ft? nf« wtfli?! orn? nf«? 

nf^? srciT c^t*i f^f*rl 
cwnr® nt«?i ?t? i 

*5;rt« c?nt? fen? f»t? ??5i 
C¥tH ?? c»!V?¥»wc^ «fffeaF? ¥?r» c?ni 
cnw, wl csW^ cn'c«? 

nf?nf«?« ^t?ci i <jfn?hr 
c?W cwz^ ‘flfe aA?¥ 

im ^ I C 5 h?f ?r? «Ft?¥ nfei cnc?f 
n^f ^ cwni ntii 


7^ cntv ?rt?tn^» 
cphv ?rc^ fe^nfi? nffiii 
c»i\?-f?c’«Ft?r*r? nf«r nc^ ^f^^? C5h¥ 
c^af c?ni c??, ^c? f?*5irf*i1 

^rc'?? ^nsit? ^*11 «rt:n^ ?nl ?!r?ri 
c?, c»i\?-f?i’^t?t*f? 7z^ *jf^?^? ?ti?'Ocn? 
fen?¥t? ^s'^tn «Tt?f^i5 ^? »ii?^ aj? 

^t?5??'8cn? 7^ f? I ^f?^? C5\?» c^i? 'a 
«it?5i?'scn? f^n? n’n^f^ i f<i''?tTrci? 

«j*pn cnc?f f?f®?*i ^ti!T- 

sj'acn? >it?Tw ^jfn^? C5\^^ cnf^c® «r*tr?® 
?ft? I f?r®? ®f^ftcqt® 

?«r5r ^Rr^? fenf?®tcn '«in cn Wt? ®n*t 
^fn^? <4^ c^tc®? 

nc®? n® ^tnt?i ^i? c?i 
(^‘rtnr^ ?^fnsFt«fnt¥ »<f 

c??»r® '6 nntnrf 

'»rn? cwc® wc?i ^t?) <??^ ^cn 

f?^VC«5tt®? 1?? I f?5TVC«t®C¥ 

?ni If? f?^ ?fti:?fe ««i?^ ®f?^tn^ci[? 

FntFcn? 7% ^? i f?'5T^-cqt® 

’jfn?^? c?^?® c^fwi? fen?^r®f?'8' «f«t? 
f?«t? ^c?, ^:n M?® ?rc^ nH ^ii 
c^® ?r:^? ?jtnii f??tc? ‘?^t^ 

?'®?t? I 

c^?® ®c^? nc® 7ZW c?v 

iifem w ¥?i ?t?, nti;® ?ni f® 
c??^?nf® 1 c»h?-f?inFr?rci? w nlvnrft 
®fn®tiart® «r®'aT?cn i <«tf? 

?t?T nhn n?c?t? nfipnt^, ®t?i n:ft®fi 
c4iti—?tc®? m fi 
7^ cnr® ®?tn® ??twtn^® ?f% I 
cure®? ®rf?®t^n ®f®r®t®P? ciAi® 

CflW ®^® f^® fCI ^1^c« 

ntcf ®i 1 nnail ^ fwnspn. 



3 » 

4V ?fCT vn fl^- =rt^i|tc«fi5ii '« c^ftfwN 

vtiii^ vH wm I m vcfv ci^i v *rti (Band) 

*rnr ^nvtyv cJiiRvrrfvs ^<r^cv c^r^rcv ntvit c*tc« i 

Vftvtvf*!—4U*T C*fyft5 Vt^ CB^tV CVCaia C»IVWTtf«i 

*ftw 5ri— cb\w '« fevin^ta w i 

cvcvfl «fvtc? c^v vivt^nr f?tv fj **ft^ ^tcv,’'v<’t^ v^ 

4^^ nt»r^t?cv v 



85i^ fBm 

iiv*r CTVcvjtf®? ^ I 


tuififv VI? I vt»J '«<rr!tvta ^tvtcn f^c‘^r?«i sri, cncv « >r^ 

OKI ^tf ^f=ti «c«?i K»ii, ^tcv w c'T'vf^ra ^avi 

CTvcwrtfv (• CVC4S ^tcv V 51 fvv «ritv w 

an ftfa f^cv aF«i-f:"VK ata, caaa cavta-^av Ms^ii ^tcai ^avi 

vtcw^ vfavtOTfv 4facv «rtac3 ntca ai i ^natanvstca «itav ca*! i cacv 
VT^ vitan 4 ^ cavcvirrv c?aat« «iKar caita-fafvacna ca aa vacva «rff 
cacv a»»l atlctfcara, ,'« *<?> at^JfCaa va (> at^apa->•*:*> ca:) 



4* 


wfif '6 nreit*f t vn 


c3T«f^ ^'h55'9r»i?r 'Gcapt*? sif^ c»it^'» 

J f^5r c<^t?r- 

'sinf « ^ttr 

♦fjfti'^a.wrti c-ft^’® I 
•K^ff C3?f«f«it!r c?f<ri ^1 »i«iTW’«ft?i 
‘fli’trt, c»f)^-Rc’«Fr«c‘f?r ^g®t« ®® 
ntl JI«fTCa'^1 «lf^!lFSl 

•f?i ®^g®i apsi-f: jt^r i 

C’ttStfl I w C«Ft^T 

^ci», ®<f5j cnV^ =»j^® 

^ai®l <fta*ii ’issi c^, c<®tfl- 

(ill 5jf^ €rf® c’lC’FC's (srtu 

5i« I 

"if^ spfsii srt'^i f«rf^at*i5 
’it^frc*! c»rc^ <firf®rsf?® fSi^® ( 

(ill -(^'B nf?*it«i 

«rtB «’^xio«'* >r*it^ I 

nf^? (ill f^-tt»i®i 

’^t’T *ffir^t?r <ft9‘ri ^1 i ^»i- 
(ill nfeir «r5>3®i 
c^c® ntcfl I (fl^F ♦rtt'a ®?rsii s^rf^nr 
»••• 'G^tcls (ii^ll 

(a ilt«P1 ®C^ (iHF 

nt^'« c^ ^fw fBf^fffl® 

fl,„®t« ’Ttl^tnr (I «• 

CBflt 9tt1 I (ill 

(ii®li c'<rc®l f^*rt9i®i 

»n?ns '■rfii^i ®?i® *ftfii I 

*3kwcHa ®t’tsitat «it« «»••.“• f®dft 
c»if%c<ir®, f®® (48* c^wn ®tn*iT®i 
«rt* c>f1%c^ I ^*1- 

w®n^ nrfi cn, wmu ^ifln'aFWBf 
f^lti ®i»!l « ®t’f 


ft I ®tc*f* ^<.31 f®8ff «! 

c®tsr® I 

(fl^sT *^* 3niit*» nre*i ^\n 
*t* ^ c®tf8 f®^ C3f|»6c'arw ®t*r- 

sit®i ^c® *rtc* I 
® «nwtft •?<- 

c?r^* apsitn® 3rc8Pt5C5rg *»cail (ill 

9* I f®® ®tl 59, ®t9 ^’■ 

c?5 >1"^ f9^*J 5C® ^-C»tl5 9819 W 
^f&«« I ^®tff5c^9 3r®9t? 

9?59t9\ 99»T 9fSf 9^:9 'as. 

C®tl5 9fC99« C9^ I 9f1i:«r| 'ill fl^t* 
'Br5!«it9l' c*!\9"if^9 3fn’t599t'rr® 

9tf®«l ®9C® 59 I 'srt^rsiBr 9®9t? ^!?9t9*i 
9JC<f9 niKJ *rt9*lt«lf9f 3Tr®t5!l-£tfap9tl •K^* 
»lf^9 I 9lt|9lt|t5r9 E—me® 

>531 (ill nf®:* nfasitc'r* 999 C99, C 9 I 1 
'Bptsitc?9 «rt9 3T^C919| «Pf91 I 3T^:9t^9 
«r%9t9 9195TI1 5t®[9f1 -il^JltBr 

f*icil «IC*l^tf® ®t9*1 >«5ll C9l^tr99 

"?(l ®C9 I C999, f9C-f9 «i99t9 Ft*!? 5t|- 
cstcar9 C5<^® 'il^ 9C9 (il^ll f5f^9t*r 
C®^9 5t® I (*1 «ff^9t9 f®l nf9- 
^■\•\ 99r 98®f5® 99, 91 *5l9f^® «rt|s(* 
ltlC99 XU '«959t’ft "ifBPC® i5nt«f9®99l 
•?tl9 919T C9 *T^i:9tSf9-'ff%91 5C®, ®1 

5t9r C9C99 ‘®t^9-5iapa’ fl99 CTC9 5t»f| 
(ill f!?99 '■JfP9lfl (il^ll C®!ft9 ItfllB 
C«rtlc99 9t9r 919 C®l?t9 

® (il®ll r5fil9t9 C9a?t9 ^®f9 I («| 
«rf^«t9 nt9i 9ftf ® *fr«|9 f9<« 

99 I 1?C<f9 C¥l®r ®t^9-5ap «tflpf1 >r«9 

9c® «ft9 ?! cvtfB f®4^ cn1*fecBf® 
®tn*lt®1 ®rc9t9f9, 91 c^9tl9 599Cw| 
^9^*1 I *1 f9f« ntlfl 9f% 9?C|9 9t|?98|t9 





^t»f JiH, ^t*f, «rft»it¥ 

^ itfi fiftm I 

f^t»ri I 

^ *FC91^ ^tf«r- 

f® wti f^f«i ^ « *i^r^-^tft«*i 
c»^t^'« ‘Src^tj’f '*r®i^ I ^c*i 

^ ’f’rc^ ^t*lTc?9 ®tir « tits'll apsin: 


^f^»it^ ^t«r fsf«ir mtsf 

c%i^ fswt^si ^ 

’irsJiii 'stfiiw ^cfs ’"Ht« '« 

It® «rs®t9 ^c^’TcsF'® fswt^wt 
^tcaf »ltfnCTf 51^51 5|^5| mj 

I 'ai<SS JfSC^ ^t*ltci!5 Wt=l 
«rrStafCSTS ^<|STt9 ^9^ ^Hl 

^si tfts c^, «iii5 tBitHsi xi 

^its'® f3f®t>it9 ^^9 f^c® 9[rsi i 


^•n:<f*f >6 5i'5C!i!i 


tjfiffta JitHf^aj tpsc*! c?tfi atca, 

«ft9 5!®a ®tit ""ita 

attf f^ca ^®f9 I »it«fta*i®tr9 

t^csi 9T® itcfl ^fna 
^ca caa^T 99 ’BitT»*ta Bfsit-iiaa, 

c5%caBittJii fe*7fa^- 

3?t»i ’ratarfl I ^ta ^ wtant^f^i circar 

cnti aattim ftcnia i ®«ifTn®®tca 

fc*!® ^at*5^ra 

sia I ^ fawt^ai atir^ CBcac®*?, 

caFaMtai ^g iftant^ 5ia, ^it^i 

^ta'c waf acati '^a n^ta; 

n^® 91 aftca% ^«9:»ia 
caca cafa ^ ^^ca 

ftwt^al cac® caiacaa i 

n^wn cfai caia, aatta-r 
® »!?jsr»*itarwa ftwtta aiai 

*lt<^ atattf c^aaat® aa,':saai- 
af 9 tta attca% a^^actint 1^9iT« 


cera I (4^ ^lara ^*fa f^-ia 

aia « »9tca^a ^^caa •fta’^fa® 
^aatt^ia «fff® faalata «at^ 9cai®a 
faair^ai i ateif^afatca aa- 

ntf®a atatcar a^if. n^®at*\i ai aatca% 
^i^csia nf^a 

afaatn aai ^raa ^caca i 'U^ n^’fta w 
wta:® ntai cnca cai^at*it^naf 

®ai I r*i ata fa^rn^caa ataai fa»i, 
•jfa^a asp faatf ®ca ca n^®at«ii w- 
g?t aca ^cicf ®i fa-5a^ tyfaa^a 
^if^fa®* ®tiaa ajtS acaca i '«itjfc»i ajtnta^i 
®i aa I aatc?5 ai n^^tatc^ia 
ataitf^caa- faaata cac® fa®ra\at «i?ataa 
acacaa, ti^afa faata n^® n^®at»n ai 
aatcaa ®fa*|‘ ®a:®caa (Substratum) 

fenra ®tnca. «ira¥^ ai^acap ®tnata 
f^a^awa (iceberii) 1 ®! ai aai- 
ca^f H*ii at¥f ac»! ari{ff«acaa car® 
«i»tca(w¥iatca atai ¥ca- ittf^ca 



»[*lfljf®^ ^'9 (Isostasy) I 

<«ntf9, '« csitc5it*f^ 

4 

3»t«l ^t9 I 

^n5rNf<iT[r*f? 

•yfatfi^ 'ai«:^9fC^ (Core) 

*i?rt< I 
nt^t^ ^1 sfTJitsi 

^It*ft9i5i f^i^i 51^ ntta I 

^jf^isr *31?^ ^311 c’lc^ ntcfl ^i?t«t- 
f^Tfntna «t5'?s ^t*f 

« 5tc'ia >iit^»i «rc53^5i 

aqajF 'Bl?t^t9 r^atw ’^r«f« 

cn c^tif >f*iC33^ >Tt*its» 5tn « '®tc*fa 
c??i:^C9 
nrc3f I 

5{«3itr8f>rf^, 
^?tira ’Tf^tlff® f^W«l ^c?l 

( =f<rs3'8 *51 «»• ftCfrtfiiTjt? ) 
*itai «-^« f<F:»ii- 
ftfets ^C5 f«f «(ilCH fn»l1 I 

(ill ^»ii 

<inc^ *lfC3itr«f5l¥ C3I<{1 (Mohoro* 

vicic discontinuity) I »lt«ft?I*f®tt’T 

ni^ Wt^ll ^tf, (Crust) 

cwiitai 'iiflBiitii f^nU 

^18 f«Ji n«tnr 1%»ii »i:5t^ i 

8ftC»i^5 *fH?lt«1 (Sial) '€ 

cfcni ^C5¥ f^wtr«i8ta ^t5| fJjaji 
(Sima) t^.iifa m) f^»\iai sitwa 

tn*itiwa «rffi aai i c^r^t 


Sial sitcsia ^f«i cTfartr^i Wf, 
f>!f5l=fq (Silicon) « (AIu- 

miniumV^ilS® n?tc«fa «ri^< ami I 
Sima Sft^a ami (Silicon), 

c*^t«J1 « «[I{ 5 f,rJl(^st*l (Magnc8ium)-li5l 

I c»it8t5!B®tta aa^i miJ ntra, ^iiwt 
>fjn«Fta na mi 

itci «ita« «iwi ca^ 

<fr^%a ^ta 'sii I 

'« a?tc*Ti“(a ajt*ftca il8 

315 '®'? fiS fawfat 

ala'll icacitsi, =51^5 ^I’f 

B -iiitSatai ata 

5 (ta nitafiai (Pangea) I ^ta '®tii fata 

faat'^ lafiai »<i *1^1— 

(Panthalossa) I fi^a atafi 
'®if?ata^, ‘*1^ itanta '«i^^, 

^h 9 \ i^ca aca ij^tf^cafi’i 1 

^ta’ia fat^a ^cB f^fan dtif®! ®Jl%ata 
ic«i *iati?-i«f^ at^c® =51 ica I 

fa«f 41 t^a »«i B^ttan (nr^atca 
5 ni--»i^ti»f% 's nalii 
ica ®ca| ^tai <81^ imi^i 1 

itwa far®a f%ati»\ttn njtafiai 

®tic® 11 iia i *ia*na mi 

Ica 5ica ata 1 «iticia aatw*t«f»[ 

faatfe aftcwc-ta^ ®til l^m i *«<ta 
cnk -sri^af^it^f ♦fTtautiitni 

itaitt»ia *ifaa^5i ^twiia ^fifla 
*itBf6 aat^fl^tcaa itfi figl aa 1 

•iJtaFiai aatca-ifea «tiiaa itaa 
fai?iac*i fawt^al fw iia 

m^tiai (ucaar* cwtafisr) 

icw, "Wi ci?! awi 

Jm ici^wl tiat^ *r?tr< nHn 





inm*11 

•it »rC¥t55TW^^ ^C»n (Force) 

«r»t5 ♦rr'T^^tk w >iw» 

^tfltnl <<n^ ^1*1 «i?ft?il8c® 

'•m ^r» I 

*f»1 (c^*i^—^r»!caF® 

'ew»r.i»t«, ^ j|CTt®5»Bfrs»^ 

5(C»»i fe*i« c»itc^>^ I 

nus <iif{5 

rapTil-<2rr®f^t5 ’iJti^fsfTl 

*ift:»rnlB ®twi 

^^Tttc=r (iic’T c«^H5Cl I ^^^19 

!(i5cii 5^ic«! ^Hn 

^IW Wf^*l ^itCJlft^tfl 

'ftfe) w I 

*Jt5i 51*. nN« 

'« ¥fH»j n^t’Pi ^U c««rc^ f.i^u 
ftwtfl 'gfS mK! 

c?<ti c^tcf I 

’Itf* vul 

filial Cft*i «tihr®i5tf5T^ 
fj:*r jtcw ^fei 

^ ^«riE»i I «<i^ ^fe »ntcwit 
««. iHtCW‘1«fil^ - W 'Hf {5 

^ftiw-iflK*f ft" njts^fifii I 

^ «t«. ®twtc? tf?tf fis*i ^%<r* 

*!«<{«; C*fC>Tt«ffi(^ (Mesozoic) |i:n« 
«ft«cw ^t«f c<tf 0Vt >*>->>»■ cvtl® 
C'S tpF ¥W I 

^tfi¥ *1^ njfifwinr 
^ i«lFi6 »lftff)5 ^^9 «rc? 'S^ l ^t« 


^^*rrwi fiRt*ii *N®*it»il 

>fT«n ^pta ^-*ftc-rfl wt^ I 

"ssftsrc^fsjsTJittis c’T^ «i^® c^f^ ’Tt’fcaw 
^rvj sf^sr 

(^<r«. ^ c^z^ «» c^tliS ) 

t^cstn «?tc*inifi c^i:^ ftfif* ?[a 

c^c«t5 ^*1. ^ftfe i!|t5j*^Jl'<i 

’Tl’eir»5F^tc«i c'tc’f 

I f^53t^c^fl ^'Sfl '« 

5lf«« ^C«ll ®e9 *(5TC?l-r« nr"6*l 'sm 
iflf «f^»i nif I 

‘5»j*it^ *i^tw"i’ «rwtcw« 

I 

f^. «t?<r f^iir=?^fli 

^C9I HW 

^5 1 ^t3l «PWI ^C8rflC»lJT, 

^cf sconi 
« 

«fT{ ^Tfi c»i^ w ’jfV?) nv 

ntc^ fir, ^^^ 

9rm»i« fen« ’TMfl .^5 

nT'®,»ji 4^15 ^^c«P3 «it^M 

»lt® i ®cwa Wi^*\zli C9tC¥ 5Cil 

cn»i fnirtt’iii air^H—’jt «»ii ftitfe 

I spic'si «fiti cn^ 

f?C«f I • 

•<1 c^, fnit»i vf n« 

¥^if nrpc^ c^, «tii a»tf tfc?8r 
wi 5Tfi ^ftff m 

aitre aiCTV fOlft»I! «rrf »r*l^ 

CTW «, cv^»i^tif f?il 







5nr, <afcijfl ^*r>aT^«f^?r'6 ^ 

nit^Thi I 

^5 »TCflr 

jimT 

I C«f^^ (Vening Meinsez) 

«r»Fcii ^ii3fi ’FH ?cucf— 
CW ^t*r ftpFB*! 

^«R i?c*i it'Si m 

«r«jm F’>i I '■itc'fi 

t«nv cw^t« w ^*rw^ « 

VC5 ^tcn« ?fcn5 

f«^ra cqfr^fl nf?(5»|!i-sf^tc?« 

^?Kn '©^ »jsc*r« I *ifs59tiT 

ceft'®^ •ft-tt’Ttfn ^i5 c’Tt9^ti< ’ft*it^^ 
ft»i ^nsn c!ft^ 

irIVi c*nF c‘«fc^ c»!taft®tc^ ^ci 
^-^tc^f '^\m) '1^ c^tn 

C^l^PC^ f*lf^'® ^Tf t 
^i<p, «fTt^*i ^1 

I 4r’Ttc^fl ^c»! (sritf*?^ «rt^? 

‘A’fIB ^f^*i c^m^ r^w 

•it’fWl, ^t5 >1*1^ 

cnt»it<(:^^ (ifc^ c^»ir»ii i ^t?t aq| jfjn 

c’tci I 

•SlJt^d C^^ftSFB *t?tl<if 
^ I 

' w 

ce»t^ i 

cqti^?i ’fi*! -arji^i^ «t«r5? 

<!«•«, -irjtfi^i^ «w?f «i^n 

«1 C’t*! C’S^C'® » ‘W *f« 5|^ii cqrt«« 


«f^ ftf^iir tsrFtf^:1»« va 

C^ Cl'H? 'StC’T C9VW cn*!! '•It? 

^ c<rtT f^fsft * 

>l?tl?C"f?f I 

«lt»lC«F »lk5T9 sr^ «rt« 

^ii^fB N's^t^r ^:?r to i 

C^fST 5lC«i (c«f IB, 

) c^aft!) iiflB fapTO^itcn 

( C^*f^T nf awf^—3roge(iy-3ff^^ ^t«1 ) 
^Cfl TO *l^tCTO 

nfat® *ftt?i I tr»i 

nNcira ^ir>T U^'i «Ftfl c«r<fi c^c», 
^fFtr^-r'srsia CFar «^TO5 •ft'^raFr 
’T^CTO *4^^ «tt^5tc’ta 

^tc*if^^ ap^iH:^ m cncfi 
SFFtmlBa «ff«F 5FK»T 5»1 ^CF, 

^tf, 

^C9f TO J(^tc?i apc^t 

c<z^ z^z^ ntca I ^«rt^aifFin 

'5ta« f^zm fecfl«r ^ti, 

»i^tcwn ^ 

c^z^ «»t’«ciT-f 4^jB w 

cnci I 

^z^ c^F^^iTO 

511, ntTOi TOwi^f^wfnti 
C5?^i fif^l^fiTO 4iir 

TOi niff f?ciri m 

c«fc^ ^srifTOi TOC® »jti»r, 

'« «ltff^il ^fpaj »rTOI 

fi|-51 ¥C1 ‘<l<R'« *t1ir fff 1»|1 





‘c?tc»n’ ^^"i{8 *rt«ii 

fn:irf ‘Hoios’ *t^ chiw \ 

■T^ISk m) 'r^'S ^1 ‘Whole’ I 

’f»ii *itc?r c^, c^rc»itirtT 

CftC»ltaftT (Hol¬ 
ograph) fc«¥ ilf I 

^tc»itf-'^?c«ra vflf ?|5t^ 

?t«fi nz^ c^t^f 

C>!^ «ltt9lt^- 

m^%fn *rrt"^c^ ^ ^ 

c«icf ^1 539 
«|f®f «ft9t?f ^91 I C6ti<r- 

of<n «[tn»i c5^t9i <.^«i^i5, 

r^X% *lt^^ m ^9 f^9t*19|?tC9 «t>I*ltif, 
’rt«r cft*i c9tfi 

9t9 I 

C?<f9t9 n% '« 

ii)^ f^3|^ sitaiti? (Three dimensions) 

^9rc9,^fc^l «ftc»ltfrfcw r«JT 9tait9 

w I ?nc< C9«n 4fr«f9w utait^ 

«r^« 99 I C»fTO C99t «lf«f9C9 C9 
C9t9 nt«91 9ti, ’^tc'itffecai tf 
Cn$ C*(C»I 'W| I «ltC»lt*9tft9 9t91 


99 1 fV01 C9r^ 9f9, 

C5ti:9-C991 'it’I*!!®? 9^ 99 911 C9tr9- 
C9^9t9 999 9t91 ^f9W, C9t9 9fflC9 f«f 
f®9 ^99t9 C9:^ »|9FT9«9 

nt1 91 f*f9l99 C99l^ nt9 I 

319189 fn9l9 ^h?t9 ^9t9F f«fr99'e 

99r9 \r9C9 fff9i:9 iT99 99t^ *ftl991 
«itC9t9f5i, ^ai9tr3!9 F9f^ai 91 1^r9'e- 
9ff^® «f^f® C9t9 •fif^rst few 

nt«9l 9t9 91 I C9tt»lt<irtC9 <l|^ 
C9C^, C9 C9ti:m'2ltW «! 
^319tf«9 «ir^9f®9tll^ 99, ^t9 C9^ ’9t9'e 
ff|l 

C9tWt^tf^ f9949—<9^ 999 Utrn • 
C9tl«lt'Jltf?9 *l9ifli9 €19^9 59199 ^18*1 
8999 9tfe89 C’9t"9t^9 ‘fifflR ^\t99f 
f9al9^, ^f9 9t9 ®t: C®r99 9lt99 

(Dr. Dennis Gabor) i 

?tTt99-^^ C9rr9^ 99t9 *19 <9^ ^9Dt 
59 : 99 ? 9:99*11 99, ^:9 9:98 c«ft9t:*ii 
« ^9*r95 (Intense, Coherent) ilt:»lt9 
59®t?:9 C98 99 n:99*rt9 9rWt9W9f ▼*! 
*lt«91 9t9 ^1 i95* • 9t:»l 9tft9 f9Wt9’^ 
f9:9tC®f9. 3185 . C989Jt9 (Theodore, H. 
Maiman) 499 C»19t9 88 W'f 


9f»l9t9 99 1 «99 C9:98 C9t:»lt4tff 
95t9 W cn»l 319^ 9:99*n 9:91 9lg9 

ftn 9?t:9tff5:ii ff|8i nst9®r9 C9t9 W 91 '98«t:9 >>«»« 9t:*i 3iffif9 f9Nt9 
Clf*ll 9tf 319^ fKB 9® f9tl f99%t«i:w 4<(jt*rf ,#598. 319. cn89 

9|| i9R8j'« W5|8 (Smett^ N, I^ith) '« #tl 



«r*t jSf it*i c’lt’Tt^lS '■[▼h c^twt'Sltfvi ^T^li ’i'*?’! 

‘OT *T®t? '5^tc*r« c^twt^rt^ c’Rt^'ll’fe cflttiii '*t«*il 

c^cv -sff^fPs '2t’T*f5T TC9 »r^»ic^ fsa c'jfc’f •rt'Sfli c^i'* *ftt^ i 

cw^ I (Half** 





Cftr*lt<iftf^ ^r^lts ’tiii-f^wt^r—CftWl- silvctcd beam splitter) C*Wt«- 

drtcTi '»rtc^^t1%¥ {^) ’ll 

*« '®r^il (Interference C'fCV ^WfC*f 

and 'Diffraction) I ft*f I ^9 

W^^*J5TntC*rv \ ^ 






(Reference wave) v5f 
«wfrf«rc^ nc^ \ 

««wtw «c¥ vTtni 

¥t^tC1K^ tnfl (Sup¬ 

erimposed) ^nr «a¥ 

(Interference pattern) ¥W| nw 

nt¥1 ¥« cs^'eil fj (Developc + 
fix) I nc»\i ca^ ^tr¥ 

^¥1 fl C¥tr»lt«srN (Hologram) I 
Cftwt'irrt cac¥ 

C¥^5r wrC¥ (Wave- 

front reconstruction) c?^fFcai 


I -rlwt^ ¥OTi atii n^hn 

anfj ¥t=d a¥a ctat, ^ ¥ 

f^rflff^fer mr® -nteii Ttii 

C»T«fiw 3^ \»( W C¥T*r aiT¥ 511 
^ C¥twt4ftt*nr sr^^rta 

ac«rT q[¥TC5»1 att¥ ffl-W 
witf<ri 

c«tc»it<aft5i cfl#®cf ca*^it¥ ^ 

car¥ 1% nta ^*! «ff¥¥f« i 

«3T^ <6 85i^ fk9i# «a¥{5 
« ’®tWC¥ «rf^¥f^9 ^fC9Jt¥- 

fsw c5r«fi I ^8 c«irc9itart¥ 



IW) 
%5(^ fp® 


oratcJii fxm I jrrej 

caft (Virtual), «r¥t*r ¥I 

a[rf*f^®t¥a c^5r 

¥tcw f«i5a c^r^^-nt'fi^l 

sifi c¥tt¥t«atCTa ¥[*ni ntc-r 

vf® «. a-NR (Real) c=li5 csttt 

ail cffi atil, ¥Jtafatc^« *ffll i 
c^«it8rn5w ciitr*it<at^ cak¥ 

¥rtc»iti »rr5re5f ifiiin ^i c?<n art, «tcac¥ afi 
w cf^i ^raar c¥rt nt*frtfl nt^ii 
frtaiirtttwtaita cir^ aai frtii 5r® «rrt 


aac5i artai ^ rt® cai¥ nt«ii 

atca I 

catcat-atrtni vn c?% 8iajt*f¥ 

4a. (3^a(r¥ (Yu. N. Denisyuk) « 

e^fnnta ftafawrtinra «rcaaThrfta 

«a^ ¥ fp® aiS wrtia® 

catcaWffi nfaya aprjt^r^ 
caWw f^aci I ‘wMa ¥!¥ 

^inje^irti ^¥ wtcaftan’-a 

«r¥tfaai ^ fl® aiS 8iaTt*r¥ 
c*ilwa faiw ^fk»ca «faai 
awci I 



irrriv ®t: vwcisr i <*c^ ¥fw «lt«^ 

w«tc^ wrftfti CT, «rHi «i c^, 

•wfc c^twtifN ctftfe ^til f?c« c^ •3<t^ CftwtUtffi* 

«'efi 51*11 niFf^r® ^ cftc^t-irrt ipufwis 'W. 





c«-^t¥ vSj c»f^ fsiisfi® int^ '*fffi’ 

W fll, ^t»lt^ fs^sitii ntfC^ Sl1 I 

-«rt%ff%r« •^I’lFa 5irw ^i^cv ^ii ftfnti ^ 

diTtijirtPnt ¥*ifiwi 

%v 'SI^S t»ttfl1 '^«ritn¥ 'sn, ^ Cftf 

's cftwMftTt ^twn-itsTa ^'jfi «tcfi '»nN 

dll w 6t«!aE^ 1 ^ 4fW« 1 T4f ^ «tft«l. 

»rR cftc^«rtf¥i fw <f*Kat df^id d dt>i ^ ‘in«f« 


ifffffA, j «kW<srf¥ ^ 

•W ntw^r, f^wtisni ctW- 

ow^jS CTfi 4f's I "SttcT? f^sT^ 1 *nft<- 






c^tftt.«ifsw ir\^~«twt4tf¥ii nif^ Mwi Ta^ «tCTt^ cftc-n- 
1^ «rifVi *r<fii lyi 4 tjw *pw w< < 





(Dr Keith. S. Pennington), 

cftwt<irt^ I f<. 

49 «rt9 4¥«fw ni99¥—®t: c»!PiJt=r. *f*rK- 

f^9ltt99 *5^ oiHijt 

9J9fU99 ’n?— 


¥H^t9-f99fa« ^»it¥ ’rntrw »FfftC9T 
c»il ’pr "^caB^ c^c»rr«arpF ^rs c^ 

«?tPr ?R*f ♦fft'Sf 

VC9 cm cBtt<r 

'Bl^?l '®199IC« I 




49 sri%t9«f9¥ 9ft5«1 
»T9«? fl»l I >Tt«rt9ll9 915! C9 ift^TI 
«t5f*|^ ff»l ^1 95!'h89 f^9tl99 5f»!l C999, 

' «tai^9 ^199 991 mm. ?-"(’ 

C9l|& 99199 *1;!I191 ; ^t^t9 9t^l9C»l9 919» 
^t9 ^tf99 9t»11 B»»e t^‘<J[5t9f 49^ 4^ 
9ts«rf^ *rfW «r9c^ etq fi»j i 4^ 9 ^ 
99 I 9II9t«r^^. 9t9 9nr9 C9t9 f9Wt9’I9l'5 
«r9t9 C9|l 9«r9t5J 4|^9*lU9t^ ntc9, 
9tl*19 f9^*!T 9919 4t?t9 Wt9^ ?Hi^r99 
CTttJtfjS ^9^1 f99t^ fl9 I 

f99rrt99 ^ftl CW ^f^9^9 «rt9l99 
^<C19 Cffe 9t5399 991 519 1 , 9tl99 

4|9tlf ^nW C9 (^9^9 9C1?C1 

49^ 9[fW« 9^9, 9t9 99 9l9»T^ 9C9 

9(tl9 *jf99‘l9 9f99t99l9, 9t9 919 919:9 
9!t9tl99 «r»J9 •ifiBl I ♦Jf5t9^9 C9C99 C9n 
f9|^ ^9f9 9m9 9t:9 9t:9 ^taftcsil 

.9{iii^t^9a 49 awr 

,99t^ ft ^tf99t9 9W:9 9tl»l« 
9^9:91 9f3r9C9 f9\9l 9^ 


«t99t9 C9 9tCT 9^ 999 9^. C9l f9*'tC9 
«Sr 99199 f9»lt99 ^f9 9C^ 9^ 999 C»1C«:9, 
96l C99 99919 «r99 CB^I WftWSl 4999 
C999 ft^a ( 

in&l t! )» f^9 c-i9 

«l9f9 f^fa C99C*19, 4^ f^»rl *199 fC^ C9 
999 9t99t9 991, ^1 59999^ I ^1l1?1 
ijf99l9 f99^991 tf9ftt*19 C9t9t9 C9 
ft*!l *19019 9t9, ’Bita C9t9t9^ 91 CM9, 49 
C9t9 99 t9t9 99lW 99,4^9991 9t9 
f^fa ft*! C«9 ff:«19l 99ft9 991, 4^ 

99m ttv9 wfttw c*it9i:9W9 
ftffn *19twt99l 99 9119 ft9fl»l I ^^119 
9»I1 fI9fl»l 9tf9l9 49^ 9tt:9r»19 
fllltl^, C99 91 9tl:9t»l9 Tfri^l 

99*r *rt9:*iT ii ftuti 99 1 

^9 *19111 «rf99 imi m9 9^r9 

itti 9tn ftfia 9[tw:99 9^9 ^fii 
ftllf, 4|999tm f9f%:9 49Jt9 •fwK- 
ftf. C9«ir«9 »-r *99:91 cffwtcf 
t(pf9*|l 9t*llt:»f9 ft9C9r9^»rt9 9C1^ 

fftiffm rjtf ^1 ^*1 





C^tl8 ^ I f^5tH OT« 

fi*i ^ i ^f^wBti f%*rr«w^ 

»itwi mis'en^fp'* «rtu« 

tijn cn*i i 

«rrf5if« 

r5«ff5w^ ( it )» c»it mw 

c^t»i ca»i »fwt^=?i-— 

nvn ¥t»> nffl^tn ^ai i c^<o 

cn«i» ^1 nfflj^tn- 

c^t»tT nf«»itc*i flcicf ^^caf^?t*i, 
l^jtf? c^«ffsiif §nt«ft5r, ^1 "?i&a 

^^n c«»cfl ?sfC5 ; 

»« ¥w ^n\ '■f» (cTO 

^C1 5C»iCf I 4<fH H»ii 

^1 

Wt^ »ilSfwfc^ ’fai ^tif, '®tf?»i 

A «# w» 

^ti '•tt iZ^ ^ f-l»^1 ^1 

*tf«ii cn:i c^tis I »T^ 

«Jtf «ft 5 -l’ cwl$ • 

VKW ftvtf »ixci «rt^*n ^fii 

^tWl W CTttfel »fW ’Of* f^C*<^'98 
cn<rtc*r fiR-^fn-ww 

I ’jf^i t*nr vfc<!f CT 

c<it« «f c«ft% ^tw f^-i*; C¥tl8 


Tt^ flOKf «tfl i 

nt^w'e *rtww €'5t'» 

^c*nwt*r, ^tnri >wir *Tt^^ 

^1 l >[t¥J 

C'llffel^l f^Wt^-Of^Sartil 
'iicsiii ^ti I «rt«*it^« << 

=»t^ froiiisr 

7t*l (Geological Time) I 

f^lTtff c«ti^ nfii^'^51^ 'awl^ 

*{tflt^tf^¥ *11^ CTti^l *i<w 
!HI ^^'5 5t?ltn« ^tClF’l’JlSW ?flT‘ 
f^lCTCl «ltC*ffl TO*t^ «fhtt, 
^tC¥ ^f5l»I I tf? 

m *«i»tn cftiS sini 

>rhw c<fc¥ w <m>»i 

¥«1 

aaii. (Geological Time 

Scale), m fsjWiC’^ 

ar^rtpfi «ttcf I 

fi»it«i’Ttw cw 
•I1»H cetl8 c^ >TSW¥ fVf^» 

^^tff ¥ ¥t*j*f«fit« ^ti ofm 

fwns c^ft^ntsf Ift (Cambrian Period)! 

«e« ¥rtvt^’ c¥t& w«i 
tf«¥PT «!t!J-^^fl3T, ^ ¥tWi 
wtc^ff ^lf^ft»r*nti ^tcfw ¥tw 
ar^tfd ««l iN ¥t»p?t^tt¥ ¥in 



wtm H wrf 


llrtCf (PfeCambrian 

Bra) I fW, 

pffrtTO »<i^ c^ nt'eii 

4 

c^rcfi c^t^rs^ «itf^ sr^it I 

«rtf ifn nt^Ti 

end’llfi»rhnfli 
*it«ti c'rc’f «rtm sr^^fl 

flsrtiR mAK 

■?|^f •i^'N C^FtiS 

nm ¥r»!r¥ 

(Era) 

(Palaeozoic Era), (Mesozoic 

Era), (Kainozoic Era) 

nt^rr 

«r<m 

«t*lw I «<i^ «f«(t!T 

cis%«t»i cw^n fwwftii, 

ftfli ^t«r'8 c^5 iftrti 
f^pww f4| *rrtn c^cf 

(Amphibian) I ^«t«?|% c« 

wit«r <«Ti^ ^fifn^T 5wf^i <111 
•m^ |6 c¥ it¥m« ««cfi iwrnf% m*(¥ iM 

cntiflwi 

fii€ t n ititf c«n^ 


ip)l (fteptile)! Cl^ TOf 

c^tls m ici 4itl fk^ i?Nif»rc«r » 

* 

*tcit«n ^rfwti wr^tr»!tfi w 
^)^hr ^rTfli If- ^tfhr 

fi^^tii iFt«i <«i fffw nr^f^ fwf 
itn ^cn fif^ nflcirHi iitt m 
<!¥ fll If^flf^tCl <«?» 
ifewM 

^tl»ll, tWfl 

ifc^ cncf, ^1 ?r efrf 

«iiwff»i ffiJ ^1 itfi: nt^ 

<ii'i^ wnt?l «tftf ^^11, 

a?® >s^A^ lf«n W <M1 ♦ff«5'8 

fn I Iftfrnfl c-n «Tcfi 

fi^^cii ften «itcn *tt^Ni cin isw 

fti ^dfff I ifti fui?t^li 
cftfli fftif^r w»j<<i< 

ficn «rti <efifti ciftii f%i 
nc^fffi fftfcf itntilf 

f<¥tH fff n^lff®, llTWllfl fft^PT 
fjfi <flm ffiitit, If 

^ t^^CfW ftfl itfti { «1 

wtf^i cfit ftficf 

ftfc^i fiwtil nwf^f «ff 

fFfff fti ftff m ifcif 

If^tn I 



fwe, w) 

WCSJlW’jWl 


(Geological Time Scale) 


(Period) 


(Era) 

4 

(Recent) 
(pleistocene) 
Kllntftsr (Pliocene) 

atfa 


(Miocene) 


(Kainozoic) 

(Oligocene) 

• 



t'Spf^ (Eocene) 


acfift 

(Palaeocene) 



Ifthfr (Cretaceous) 

ftwtn 

(Mesozoic) 

(Jurassic) 



Cftl5 tmftf (Triassic) 
(Permian) 

f (Carboniferous) 


(Devonian) 

(Palaeozoic) t* cftl5 fSiluriai) fff (W ) 

(Ordovician) ) «rt*l(^h1- 

C?FftlpT (Cambrian) ) OtI «f^ ) 

(Pre- »t’l'1[<) 

Cambrian) Vt>l) 







f5ii, ^tfiif—^31 fV^rr^ fsvi «FW ? 
thru n?wn'«f*f 
«Ht«ri 

«tf I nf^«iti3r« 

fff wfs ’RW^T, f^f®« 

cw c*r^ 

cit^« c?:^f »wi c^ cfltn P»<’i 

«r^ ¥Rr«fiT ’ffn«. '« 

=»t3(i c^rcsf 

FT^. n<i\ ^ mni ^5*it^, 

"?srS||*i^h c¥R c3T^ 

. fsvti *nif« € *itw»!i—fsfwt^n 

¥fl1 IR ><1St:«41 >IRr «n«lr 
^ '•is^-fiRilir f5[f«i ^F- 

f cf »R T 

(>) «r<rc^ «rtt^i vtcFi wr^i 
f'eil ar^Mfari 

c*!^fr5 *rtCT r 
(^) trt f¥ 

^ftfi¥ *tif« c>i^ Fftsn <<1^^ 

4| wR tf«« *itRr c«rr¥ >Tf^« 

Ftl I «•! >rf^^ wNf? rI, 

^ twisni ^ »T««r !ii I 

(♦) «rRi mf^ ’^'Ntfsr 

ftri ^ »r^<HR 'ec*R c^»r 

fSrR^'WiFt^i 

(f) *tiif% w vnf TO<iirirtr« 

^fpr, w wPw >rwf^ ^iw 


Ft^ ; C¥t5[ ^tf« 3TRF C¥t^^ 

TO5 «1 Rtin TO C^ RtfF 

C»[^l C^R ^F1 t5C^ ^tfl to! 

^1 c^ts(?>l «rf fs r?5«f>R 

ap*( (Time-sequence) fRI Ff^ I 

<« FI FIF fe^CF I 

(*) fFFlfFlS fe«F *FFtF «f«f^tF ¥tni 
C*^Vcf CF«F1 fR I 

nfFnFFFci 'F^ *!rF|5 
^tci I «rFF ^RtBc¥ Fin ^ 
R^N (Input section), ff^F{i»t¥ 
lf« (Memory), ^«*fFl5c^ •fftniF f^R 
(Arithmetic section), F5< TOC¥ RfH 
fF^R (Control section) oiF^ *f1»F «rRC¥ 
F»11 FtF F'9 \®Rf fF'SR (Output 
section) i 

Ff^ FI FFC15 ntCF ICFPfSF^F FfilFlF 
Fl« FtCF, F%F FI FtCFFl, 

FftRR FF« ^1 FtCF FI I WR C¥FF 
^tCFF ¥tC¥F ap®TOl FF1 Ftf, CF 
TO ¥tF¥ CFtFFtF FRF1 ¥tFW ¥•! 
'FtC¥ FtFtIFl F1C¥ ¥ffftF Rif, «C»[t 
•FF^ TO nfiFFF FF« FffflF ftfTO 
RCf I CFtF tFffe FtHf FFif^F FtlFT 
FF-4¥^F afFJ fe<,ntfF FF FFlf Ftll 
TOF fF^FFtlF «FF^ FtCF «IIF FUFt'Jlf 
3F®TO I ^FtTOFFn Larc «FF^ Stretch 
FfFFFFFlW FtF FF1 FtF I Oil JRI- 
R^Hf *rh»li:nF (Cbcking-pube fre¬ 
quency) CTOTF i*’ Ftfi CF FTOF 





>T*lt«ftPrfl M ’f*!^ 

C3r5rf?i v^ri,. c*!^ ^t9 

•ffirnns^'TO ^tai 

mwz^i 

^11%— 

<«^ f^wt»n v?i cft» s»i c^, wtJii- 
cw *iRfW cTfw'efiirs «fc?(? 
mw (^1 ^farf c^rs 

sif«C?F C’l^ftl) SFlSC’JC^f C^ 

c^trw I afta wtc?(5 

C9ZV «^r5li isr*! i 'ii^ •raf^a 

wttii ^»«i ^t5 

^rRsr^’t^ ^^*1 (Acceleration) I 

T?«i ^t?r 5^% C5r?l c»r an nncn 
feW5fH^*ftrsi ^na*imn (Differential 
calculus)^itntrnTnaintf »a^ nfamnfn 
X W ^f% (Intelligence) fl dx/dt I 

«ii\M ^a cn, ftfas •fftfnfte? 
•a^ afl*i *ltcn i ’jfantn ntsn 

c«frn M'ipia cntati n^ nmatn ara 
(cntal nt«i c4in . ^fantn 
fif nta), *it^ c»ita ftnm t'pia 
aicna ^pw ^fa atflca caca i nttc^n ca:a 
fat^ •rfijtafata an*l fnr*r 

»ff can am anata i *r^wl auntf^ 
aH^, ^ \1%apT «iin^ 
liiaVw aH^fetw -na 

njuanni *mtnta anca *rlin i . 

iit|.f^.(iin «»<• a nfaa—ct capr 
namu awt*taan, cam 

araat a?l aan ai» ^tatcaa nwi wtcan 
fiw a ^f^atca mn ntantn afti 
acal I al mn^i ^ara wiBa aaaa 
mtatcaa wtata a'^ta a^i ^t(a fa i 


a^afa atntpra iic«(t c^ftahr ^fanr- 
Tftaa ii«r ffcn i -eaf^ cnn a«^wi atntat i 
at aftntataftii aflaa aa an cn. f^rai 
ana a^mcnn aati naiT atnnl att i 
•At a^mn atcai, aa, ata, nta cn catn 
acat at^a ni can, tfanttmn ntn am 
nan a'tnn-nt'^afara artnta am 'snn aai- 
afna nn ntni atatmn ^^mfaa anew 'flnt 
at nt^afa enm ntacan aan-camr i 

iflt fnnCJ 'Sraita fncanw Atto Lowenstein 

ncan—nt'iafa ataca ncan n’®, ntn fa^mw 
a nttmn cnstcan ntmr ^nsrfaa ntcai 
aaK atia, nln aftnti «rti -’i cat^f 
ncan faan ^na fncan ntartfna er^Ffl 
»at 5ta natn ntcni cn catn ^cawntn 
at catc^an afnnti “«fna antms mjatra 
ntta an^ ^n'^jfaa stcan ^nt cntai na- 
c^m a^tan atatm stc^ ntca i nan 
cacarn ntn acta (Cortex) i aa nfaia? 
^nn a'a neat ^flt acBa, ni n^cw fnca 
Rolando a Sylvius fnataa mm a^a 
cnin ‘«mm i a^ca« nafat^t catnafai 
ntn fntmtn (Neuron) I aiBcaa nc«T 
uit fnfemtenn amn «rtn •••»••- 
4n nenr, arena catnt catt ^nflna, 
ni njnntmi aca afaa ntca i 

atm fSitmtnafa catn-ft^tan tfrfipitn 
fnen fnen ent^ Fia ni, <srt*!rn aa cnca 
*fta 'J9c?n a^mi antnt atca i 
nntma fnf^ am cnea nmtn a 
T8tn nfitslantn amr ^ actate catt 
afam am am—ntttt^f f^l- 

%f afanafiw na i 

ann «tK «m—at ^nm^a ana«fn 

ftat(n tntfftm^ ai!;fn cmi 




iirn« 


CW9 1 'sK 

fjjj «rtif5l Bftf^ ^1—sitsJtflfsi ij® «itci 
<Sf I GenetiC''Coding-<i| RNA, 

Ribosomes, DNA '« Ft«l8 

(Adenin^, Cytosine, Guanine '« Thy¬ 
mine) C5J5. fil^WtrsJF WT 

C’!^ 4^? *fa|5itll ^taf RSI 5I1, 
»ir«fT art^^'s *ftc91 

^atrwT? f^wt4*t Dr. Samuel 

Barondes ^5Cil5 PfFitt'® 

c’T, sic«fT nfsii 

«tF ^ m*(? C«ftfB5r-»r^W^r*f9 (Protein 

synthesis) 5fcs! I C?C? 

Acctoxycyclo hexiraide ^t€Jfl5T CJf^, if1 
»rt3ift¥^tT^ ^ ntca i 

•ra>«^t? c?ti cncF, 

•iw ^15 ft^T ntw, 

sqsfF 3n-Or«TI 

*1^ «itCF I 
lf^5 

sn c^sr, ^9 cFCF'a f^"qf <«? 

R«rT I 

'« ’itWF (Space and time) fist*! 

?tc<r f% «ti^? 

f^ifn'^f^ fsicsj^ita c«rtc«f^i, ^1 ^iw. 

^iCS\^ ^1^=? ^3Tt« 

(Subjective image) ^cf 
^•»C'5 ntor c'T’i«’fftsii 

f^f t^T ?tc<r I *fil1 

n^tcsi «rif^ cwt*i, ^t?nf 

ntc^i *^trn c’JtsT nr^ jn* >1*1^ »«^ 

f c?-r « ¥t»i 

^1 fsifn^a*! 

I «Tt*ittini iit*r 


ffl <11^ 

tat’jffl WT^ TO 

fSti «»»« ^tw 

feai ^P?\ TO^n 

^c»i n%ti¥F ’■rtft 

tfi’® v«<n ’5[»?s!t*i I f^"ff 

c«fw f?*rtc^ c^i 151 

»IV1 « 8 ^Tti:*Ta ^*^^1 CFt«, 

TO fe*TF caft<t'^-f^C*FC*ia ■srcsi'T c^’tll I 
sfcar ^••"TOTI'flt "iria If to 

?tTi ^hti »ttfflci5 ‘"^i »r^<fTi, 

8.^ ?fTO tof c5tr®^ 

^fFF fR¥ TO^n «ltcw CFtlSS 
f^i^"f^ '5i9r I 

ST^^ltS ^*15 ’5FC5 «If sft’Ft'® 

<il^^ af^lB '»!▼ Csi^f’TtF mw ’ft'®^ TO 
»flT®”^*l1 (Bits of information) 

I C^lt^ ^-FtTO 

WfW '»«iB TO 1 

^Tl ^*1 

fi? ww I «tf^{B 

TOf • ^<1^1 '; if^ca'cars ^3f 
^r*i ' TO =11 

^C»1 »fl?^^'T1 TO1 *1^ I 
> 11 ^ 11^1 c^ evtsf c»i<ri ‘fl^l 
?l^r®F ’tt'^1—C-^T^ •tif® 

<i|«rtC^ ’FtCaf aitntrs^l I 

«*^t®ftF ’l^TO c»i<n « 

*^cf? »pb«{B tor, tf^s 

CTOT TOI 

1 WT| ^fijn (Neutral) I 

<ilTO 4^ TO^tF TO 

»T*i’»tfl »r*itTO i[5^ I TOw« 

*n:*a C^ 5T«1 (Conscious self) 

0!^ *if«Ft»i5nTO; 
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5»i* ] 

wr ac»i. 

atica cfi^ f4t^*r fwc® fai <aa sita 

‘^f^’ (Programming), al 

>rtr^^ «f^^ta artf^ca caa— 

fV ?ac« ?ca >11^^ c^a^i ^fra fac® aca i 
ca af^Sfeta faca ^itfa 
faft, ^ta ca'caf ^tM*tacaia 

atsf ata lytPi* ><ia^ 

«| I a^aii ^aa feaa 

caai ata, i»{S ata at«« 

ntiai ^(cai a^aitl afa c»iai aa, 

^cacaai atcairoie %afa ^ acacf, 'H&l 
aai aa atf^^ cafnta i ^ata at^lS 
aH^tcaa «j««sr ai fasten ^Paea facal 
sTa fena faca 'iia&l fa5i«>-afaat^ sta 
(Brush) aca sea ata i at'iiS aa^ 'aiacfa 
(Insulator) aff^f aca. f^a t^iff'sf^a aaj 

fata fac-ra facia ntfaF^ nf^a m '«ci 
•aa^ acaa aca; «rcatsfata ftc^a «rat? 
^ sfcai fa^j«,’ifscs «fatf ws 
ittf acil «ifjia^a ^a naca a'f"il&fa 
wita natata afacs ntca i 

'aatca ’ata« *aff5 fai ifanta ?ca 
a*il na^ta i aai atf, ^tfa ^arraa c-fafnata 
Itacnt^rcai cacnftitai af^caa 
<af&i facia -ii^cn ?ca 

a^c*Bi aaa a^at^ aca ^aata aafta 
fca, saa facia bitaa i«i 

facw^ <c^ caa, ®Tc^ ^ftai aw fac® 
aa an ^NS^ta itcaai awstc® 
lf®a 'fea'tai (Momery address) aci 

fac® ^ j 

•aata «if^t ^tfai cT«al at®i 
aca ®ii, at®, atc^a ®t5{8 wta .aeax 
«ria9fwt ; ®ai faca »altcf 


^tfa f®a ®tcn ®tn ®caff i «raa ®tnc® 

(«t<ff<- «aatca i») ail aa Operation 
Code, ai aWfetac® at^c®f®® ®tata 
wtfaca caa T® ®ac® aca’ i i *-><ia ®< 
awl at'tatai 1 ®, ■fef c®afa i-4a 
awl catn ®a, «f< awi ®*r ®a, 

58-«i9f awi ®tn ®a IsTtfai liia 
f4fai ®tfif 1 ®tcai fa^a 5tal8 'b;® 
(^<t«« -^*>) awi ifsa tSani, caata 
cac® ®ca ®f-»t^irra «tcatw^*^a sir 
(caffe i^l§a^ajiac®ntca) ®faca atacai 
cia BtaiS Bi® ('«l<t«^ 'o*)« lf®a 
ifeatai, al ®f^fefetac® laa^ ®tc«?a f^icai 
cfcai 

’■rtcailai ca«at aa ®f"ifefetcaa ^®- 
'St'a*! fasten (Input section) I Wlta 
cac® ®ca ®tc®a «tatafel c®aa aw 
®i >a^ fpc® cantcai acaei i fac® ’?f® ® 
iftnaa fastena fa^tfa® cantcai 
awl I 

aai at®, aalB catn, ua ® ®tn aafa® 
*<i®fei fifi ®f^fefetac® ®ai awl, ata «rf®i8, 
a^ajta bi>lB ®ca ®® ®tcai «faca 
®Hfefeta a^art®fn if®a c®car (General 
Storage) ®faca c®*ica I catena canta 
<fl®fei n^®jl atfaea^ttaca DistMbutor-^a, 
®8fel Upper Accumulator-4, catn®1® 
Upper Accuraulator-il fcfe ^Ca I 
®cna caita ®li®® nt®ca Upper Accumu* 
lator-4. «1^® at®ca Distributor-^, 
«1®1 ^tfe ®ica Upper ® Lower Accir 
mutator ^C® I ®taff5a 4fe an 

fa^ra.nf®c® 4C®a na 4® ciftca 

atca I 

at*ita-^®nfic®i ®nntc®a ^ia r®f® 



^clr c^ a^it*! «it*itpra f wcwa ntci =?t'T» 

J^carf• «Ti 4^’afjr ff i 

'«itc«it65ii 4^ c^t^ «fat^ 3T®a =ia i 4«ftcj? itatiira c?c«rft 5ti|*t <Faata fc>nl 

«3;>itai ntfnf«^ «tai «'®ta ^Ntatc^ia a'^fi w%l6a Ttcf T^vt ata, afa« catcfe^ 

^ai aw I ’atc^a sfff« «fl6*i ataH Min ’aca sii i aPf a^H^Mcaa 
at** vfn^Mcaa ^i^sf « ?af5n inaM ^t»itai Imotionai Unit 

aca, ^ca na «f?il natata spaca ^pai qta 4a^ ca^ta aata ^ta aw cat®, 

^ta fa<^a awt’^ea^ aUcaf^^p ®tata, ata«i ’atcanaifa ntca 'fla’v 



pa^ ftai 


^ta cata ®tatl car catcar ai i «ita ^wcal af? «rf®lg ^ca af^Httaa a<iitat?:aa 
acaft atc^a «raf®M at® aca atfta, fena a^wn aca, ®ca «ftaai 4 aM 
ata^«ff®ig ^a atf^a ^aai ®#atfra aatcaar«fai aH^ta car® ntfili ail 
•^aifca =5tai, ata awj ^^ata, a^tat^a®! aaai a®l cata at caa, afaiaa 

aaai aaa^a®Ta cata ata cal i acai nail alt ad f * * 

^tcan«(a*i aHUta (Imotionai Com- acatfaiafca cwa»r*c»is[a, Innta acn, 
puter)—4l aaa aMIta n«a «if®|5 ®tatcacna near af^ca ^tca faf 
at® ntca fa ? al^^ta «if®j5 «fc^ta cn^n^arta ataat i 4| cnlln^aata atany 
ai laa caa, ’jfefaai a f^aaaaai faafta aa a«^f^a atiji^aa (Autonomic 
faa ataa ^ca cam ata ca, ent®, nervous system) atai, ateaa caar 
Hi, atn. ®fatcan laa- af«iaa aafe facna wx^ faft® i nl toa 

®f*ica a^cn caa \ cnliatm caw cnti® arwiSa ata Hypothalamus i nil aaj 
ne^ fa^<i arata ataatl ^a aca ara •, afatai (Inter Vrain) at<i I arti^ 






Hypo- »it^i:3»?i (Frontal lobe) I <a<rffl['< 

thalamus »!*m¥W I ^OfAxon, 

«antr5i'« c»i^ ^1 f?cf 'fl’FlS ^?«r f^r«5 *fW vf»r fc? 

»rtc^ I I r<F ^1 ^ I «a^ 

®?«f=jSil*i (Creative Computer) <tt«*n *111 fjf^srciF 

—nfii^iRt, nfi5f»|5ii «r5f^ ^wm *(t!«f*T¥ ^fw f^wr>fi c^ *it*rjt¥^i 

c^ Cftfe cit^ *i^*ri ve ’«»»RW vcs sjcsf ^c«n’, 

f^ifsai *i^c^ «frt^ ▼il ^^t — 

5c»i c*rc« I ‘c^l^ 

mw ^|5 witcf ^cffi j«c*f 5»ii^ ^tr^, '®t?r ^5 '« »r*jw wt*i 



fF3i 


«ai (jqjfiSi ^p^ *l^f^ c^ <a^ ^*11^ ^1 

(Collective type), ^tl *«§CWW ^ <<15 f^-6^ ^tfll W® 

1 c^*rtpf *tm®=T *?i—«iw fwi i’ «rr®fe crot 

nw Axon IV, fwci ipitfl ’H® fff ffl wm 

f^fw <r¥K«l ®?W f^^wtc=r ®^« iftl C<C® TO® 

®PT ^cv ®®« H*rr»[n: c*rt^ »rft»nr ¥<« ^n^ 

%uf ®®|8 sif*T fe® «5ii ’Will snI 'ii®c*rt¥c^t®i ¥ti, fNi-r^, 

fW«lNTOf^«f*apil •iwf®(Di8^ibutivc ¥a^t^ «rai, ^ c¥tc¥a 

type) «af ¥^C¥ar (Cerebrum) JTSrtC®! fTO® *f»^¥ 




va* «lt*f 

^t5jPr¥ 

cK^ srijf mnj 

^«R^»c®i Of c¥>i=r ^t'll c^c<r ^tr¥ 

’T^WI or«?i 
I 

'®lt'’!r^^ ^f^5rf*f (Subjective Projec¬ 
tion)— 

4¥j5 ntc« I 

’T?«T ^t*RI1 ■«l«*l ^sl ^1 

’FTi I 

^311 W %W] (Will) I 

«Tf«ftrvi ^ ^tc^rs 

sti:’^ I (Objective) 


i^ww [4'8*r5i[^ 

^i5*f 'e ?rtt«fr I irt=»f»rf 

'^T, '■^ri^Knrsfs c«rfl*n» 

(Aesthetic appreciation), 
(Transcendental feelings) 

^^3 ¥Cfl «fl391 33[9*I3 ^rtawtff 

fens I 

fenn^^ts—^'Sfs '« «i^afs sfHfe^tcss 
s^tsf cn nfn'® *« 'Bfnis3fe4)s 

fnssjts^ 5tn5«l ^s, 'sts ncsj's ^I5 
sts*rt^« nwi scsci—cncnfe®'« 
fenf^fnfe—Hens ^sts «itR '« I 
'flfe ^fB s^^Hs, ntsrntcns c^rn '« 
s^ten ^ntssf ssi « nfes 

ntni sintiess c<rni i 'nl «nt«s 
'©ft fnsn-'js^ni cnen sen—'■fts cn©fn^ 
^9jl fs^fens ntni ntnfs “?<i{ts^ i <iife- 
©fns nt^tesT f^©s nfsnes arn^ 
© aflsnc^ cstsri n«s i^ac^ i 


»pmi 


nt«^s ^^s «ristcn ^snni nfett I 
sf fels sffn ^cs s^cs s©ji ^cs ntinr i 
sit«rc©s s(«f»ii-^»ii fsstfe «tt©s ai?s- 
©ten? nfsn© wi csistncns 

csl^pfet^ ^tcnts^fln Ifefn^tfnfBs <ffn- 
®t: c©n f^tnfe 
st^ fesetsn ©esr^n i 

^tmfs^ts fe©s ©jtcstl^ni fst- 
ftvfsKst ^fn-tnwtn fisjirns cwms^sim 
»ts sJW ctf. njt^ttfn ^tsts ©- 
mnm nwenn^-^ffnsls ^lufrstn 


w nn* 'fl^s ©rntsT^ apfir nc’? scsti f 
© »T©n «ffn ^nr«r sfsen, nfs© ©fne© 

I 

Ptsstn ©sen s© ^stfe wens «rcf s n^^tn' 
©c^'ntes I 

^ «rffen©l <arHcstnj i <jf5r^s fesf^n 
3tln?c^ f ft ^s^snft© ftn© ®t: 
ftintnfe scne©n—ennttn «<i©©ttn cit^ntcfel 
ntn © n?lntnts nt^tesj ^ftc© afnensn 
©ts ©tsstn ©si ©t©i, ©nn ©ntcni 
©c©i» c>i©tn©ts ©ft n©n b(W c^ft© 
©tstsi©8 ntw ^ ©©© ^ ntnlwl 









JirsT <ttr¥i 

«twfl 9^11 iffsfa 

a^»i atw, vtatatlS ai*ttvfa'« 

fX^ I ntfB^ aiTtria ta*i 

feaf^SK*! at|»r 9 r^ cn Fta-«rtat? 

ca nfiati ▼»[»? ^ca 

wspT^an ^ftia mm ^ta cna'e caS| 
fe^^rtar^ia '« wfaa 
^ta'« atftata mm atn ^t»Tr^ i 
<g«.*tlTfsi»t% at^ti^ ac»T atfS f^ra9n:aa*fi 
FhtTR ata I vyfa mm tfJraT«f=r «f<f, 
^tfi’fa^-fawt^ uBa^ acal »Taraa i »«a 

4t?a I f fa-f<wtTaa ^af^a 

mm ^tai -aita are*fa‘t« aar^ ntar^ ^11 
»ra*i car-r ca asir^it^lai aata- 
ata. ^tra c^ta acar?f ca^ i ^ca aa^tfa 
^ajt^aaita ^aat^ ara, *tftwtBai 
saar® ara, facMa aai '«fa»\aa aar^ an— 
oiaa^ ^ta aaa aitra i 

4^ araaj nata arar mtm, W®: 
cata cara «aa^ ^tsratrl ca 
^«>na ara attaf c»r^ >Ta»i 
atfe fara aitar ca a^»T nnaai 
■ aiaca c»r ^raa faf®a cat^^ arsjatft 
¥a:® am fa^a^: aH^^Jta 
at! ta^ ^awtPra aaf^ ®tcaa acai 
^cata fta? ama faai, m\ katana 
mm cn >ia»j ftiafai 'e ^tatmTaai ara 
caars an i atlSa aartiaa 

ca wi ataa aai ata m 
araam atajtns aia i anaata aatva '« 
Oiati artafa aaata <aa^ araaa 
ai aaata ♦ra ftaacaa mm aaa ac®! fafw 
atfec'«Htm ^rtatax far® aca i 
at: f^aar^fi^^a ffa nfilaiRi ^fk- 


«iaaa srarar a^fa aaraa ^ifroai ama i 
a aar«rtBT aiam al aiffRrsi 
aaa acacia i faf^ acacaa ca,’JPrata 
aa aaca^ a*^c^ aal faact acaaai 
Ftf»n afaara, aai a ac^* ansa a^tm 
wim I fatal aaca fafaa aana anaai 
Btatcai aca aaw aa aai caa aw^ 
aa ^aitsiaata a®a ai^i i ^fa afaiw 
fe^ntaca at^c^fcaa atcaa fifcata 
l^ca fafaa caca ca «*a^ acaaai ®aci 
®ta ^caa acaa acaa ca—ataaa 

acaatta awi act a a’ an i 
'5fa a"ac# a® ®aT 
anew, a® «rata anaai anew, ca aaa ®aj 
® anaita am atatcar 

aw ^aata mzws f^fa ^atfaH ancaa i 

Tsay « a<tcah 

Fata an aH^^ta aa aataa^ ar» 

atca I f®fa ^caa—3p® atar a"aa an * 
facaa ®ca feaf®%a atla^i? aciaatatnr 
at® f®a aaraa acai atai aar^rtFi batata 
caH catJ^ «iaca «fa anaw aai «rcatara, 
®t faaat aai atca ®a^ ca^ cats^ ««atata 
f ft-^aam a®taai acaca, ®t« atafkafa 
atatcai «Ftai am i 

f^f% «fara feaf®^<i atla^caa '|la- 
aa^ aMc# a®#at*lr ^tai acaa ca, 
^f®acail ^ aaa can arfk «r^ apa-af® 
ara fkaci i ^aaa cata aac® ara 
a^faii 'aart^ aa®ta aatata air® an 
^ara ajaai ^aaa aai «rrat«R i 
®aa® aaa ^tra ®a^ «a| aaa aiaai atf aat 
aaata mm ca a^a ^rrataa, ®ma 
®i ararai asai ^ aaa cawa aRa 
®f^ amaiatapr i 







®t: *iJtfaprtc#sr 
«T?^ '6 ^f^ir »r">l^ ffi 
^pTf'»rt“fl cnt^*i fn^r i 
jpsi^ jfn^t 

?cvc^sT I 

c>ftl5 ««¥« wfl:^ Ft? fii «f1i¥i 
fr»i^?i'« 1** c^ «rftw 
fTw ^P\\ cm ♦ttc? I 

C?<f1 «^1^fr<ft5T ^C»J «I9 

«rt« ♦ff9iit‘i Ft^rrNT «t*i wfk 

I 

^fli l%?it^ oiirfvt 

^ «[t-IVl iFa%»R, «l|^ 

JTt^rrsr »rtf i 

«iwrf ^ iiriT 5?Fir®sr m, <^^5r«itsr 
W»ni 'stn ®rf*t^ TO, «is!fa i *i!^ 

ca^ c’^, asT-^f»i mw 
^a ata-^tat*r a^ac^i'e ^tc® to 5»1 
nca^ c»rl «Ffa •ft'irca nfaf^ 

acai 


fff ♦ca c«r^l f^cart »!«? 
3Ta I i^KsratJi «Ta»c»ia ca%ff «t»r «Ffta 
mc^ ataci ^tnraf^fa—<41 »fa wfa ^twl'« ^ 
I ^rtaat'eata 

*li^ fa I v«i^ JT’a*! «ffta <jtfa«ftpnr c^ a»a®l 
acarf, m «rtn(fa^a aif 'qaic^ia wfac^^ 
ca^ I ’®ta ga «rta nta. facHa ¥ra 

a^vata Tta «rcaH 

fcai 

^^aa ^catfaai taatfa^acaa ^®rc«r 

<jfa?la »^lai 2 rata ^«pc»ni ^fa fara a^ ^i\^h 
faa^i arar ^a^ to ^<>»ftaa 
arf^asca aaa c?ta-afj5 acaca, ^t'e la ^ata 
ajaal at®a i atla^caa ata -a a^ata 
a*i' 5 t ^fVfta ^fa a^c# ia¥i 5 ^ 
ataf6«j ^raa« araal acata i ®t; ait^- 
apitraa <ii^ atafl<a a*^c^ arata=f—’Jfa^a 
ca cata «iacaa ^faa’^a a"^ 

< 11 ^ ataffeai cm *rt«ai afca <aa^ «f«aic® 
^faata atcat'.ntataa afaat*i a"^t#'« 
ataf^ cm fa*^ ^Vs aat atca i 



«w15t ?tir 


sijtc»if5nn »psic’* 

^ftr? I >iitt»ifint?r 
^cw »Tt^tnj c^r^rc^ nt^i uq^ 
c’Rsr ^C5, 

f<F vTc^ 

^15 c‘*rc^ *ft'«ii 

i5«n^ I sfTtrsifsitfl 

«rf«W¥ ^fsftlsT ^«r ^tc^?r ¥tc^ 

-il^ 'e^'C C^ fWtJTt !(tc*l «r^rt 
c<it^ ^<5f% T^, «rt*i?i «rrt 
*f^ sFtfSr I f^Fi 5 ®nrffs c^ 

c’T^F^n ^^1 «rt«itc?ii «r:5T:5F«^ 

wtsn I ^ -r^t^ «Tt:n siitc»if«ui 

aft*rl ft»! sn, 

cfltcn *itfli •t'pt^i, ^rtcfli i5t«Ft9 ^tartfl sitspf 
?ar c^cs c»t^ s^c’t irf^j**! 

CVS ^fi«tc!ifll m 

sw^ nixn iTr»w *ir<fj JiJt:®»fiiiitii «rf«r^<f¥ 
ari'K cnc«ft«i. cn^^fi 
i[r» I w c?® 

Oft IFti C^C¥ >119 ^1 n99^^»! 

fnpiF® ^t?9t¥ »rt9t9T 

^1 ^ ®tC9 9J9^t9 

WtCTfi9Ft9 C9C¥ 

TO 3T^ ^9, 

^f«TO9 ft99W9 »lt«r TOtW 

TOrw^ csit I 

extent fec*r<r ^^9 «rt^*T 

ntl I wc%^ 9? 


c^ CTO cTO C9tafi 

«ft5^r9 ff»T. ®r9 nra59 ^\^v 
*rt^ I 9ffV® ^tcf »i9r^ «rtc*j^TOtf 
9<r*T f^’srwnf *rc9 «rtw 9fC9?, 

®9S? ^r9 ^*TW9tf9=?l9 '•TOt 

*iTtc»if«9i c^Ntaptw 9C9^ TO ncTO*^ • 

fSrc«f« nc9 esten^ cir^wtn tor i 
c’T ’T’lnr fifiw « nt-srewa 9? «niiir qrc^ 
<9^ Cfltcn? f^t9 UTO 

'^t»l9 ^f«f9t^C9W 9ftCI? ^*rfil^'5‘ ^*h 
'©Pt ft*? c^^ TO 9twr I 

TO =ft*l *fTtt*lf911 f|»l ^1, 

*4^ (Ague) 9C»I^ TO 'Blf«f9® fC®11 
91 C^t^F. WpF*r ^twflTO 
f9»t9t9*t9t^ »T^2r99 »»9'J ^C?R C9. '«® CTO 
C9® ^Rl9tiR91 ’ftCfW lt*IC¥ '6^9 

f^TO TO«fTOt9l i<»«at^rC9f ^t»lt9»l 
(Calancha) 3ltC9 »<1¥ nti|[it C99C® nt9 
C9, C^ltTl, Pl9l, C^V «rff®9 ^TOit 
^C»19 «ff99t%1 fever tree sftCT TOft® 
49r «r9t9 ’ftci89 TOt^ lt«l TOC¥ 

TO *4^ WtC’lfl W9 WC99 wfTO TO; 
TO ^t"5^^9¥®tC9 ®r91 <4^ C9t^ C9C¥ 
c»n:9'«di TO 9599 ftnsttiVfli 

9t^9 ^cTO9t* 9®f>RtCW <41 ltW9 «r5TO 
fecvft 99 1 fH *fnr9c»rt«li C9tc^ 
999^ 99 Pr, TOI TO9TO Ptppf 99t«r» 
fTO9®; fFf9^9C99t 'fPrpF® CUT ^f«9t9- 
C99 9^ 9r94it9 CStW Cftf® 

f9C99 1 





«i 

>r^2ftr*i c?it*f «rf«?iti:«i 

»flt ^twr fir5»ic5i^ cbIi <<i?^ ^5^ s?t*n- 

fever trec-a 5Tt*I^JI«l 

»lti I l^c^tT:*ra 

’pTfar cw atai «ftJfhr «Ft:af 

ca9|t ^ «?ar*ia ntcasr i ca® ^faata- 

cfa aj^'® fast? aca caaata 

atatav <2f«f^ c^rataarta f5f^<.»Tari:aa 

^aar® fi»! all wf^:na '<atiai ^aciaafa 

ntiptfl ai<f na fafa atc^r 
»iiPfCT iii*ia, Ma •avara ^^taar 
srta aat^ ??j't»iaa i ^t»jaa| »r^£iaa 
fata ^ta a?ta\® catf- 

caa «i^ itiaa arf^car ^ta 

•itniwi I ffef^FW f^’Ttca ^ta »ra^^1 
araat^ t®PF^’rcaai a^aaira cataa 

fa, <aaa f% ac9i'« 

artan fars atc^ i ca’\®t’rraa^: 'ita 
f5f%^»rta »ra«T«ta ipc»! ^ta cat%a 

’i^an cac^ atca^ <iia^ ^^catcna ai? 
atarnfaata cacv'e '^ta ©ta? aitrai 
aan 'Ita cat^t aca 'nwa l^aitc^a atari 
fa^ I feTt»iaa ^tcaf ^ ata c^tt»(a 
•aa^ ^ata^n ^^»iT«aa cata^s^ ata 
art^ fentftcar aiaa i atart^^ar 
•^t« aaata aa fejtaacaa araf^a^l 

if% *tta ^feratcna 

»ranaF?i ft^sjtraa *n:a« ^aa «rta c^ta« 
atat atPF ai i 

wtaasart'e c*r afara aiftafafta 
«rtf#ta fla I fa^ aMa «tar® «ait 
aitciia «f5aw acpi araa i aif^ 
at^caa ft fit»ia n^^ar atar- 
aiai n^^tar ata^?h:at faata 


[ a«*r a^, >a 

’ata caVija^an fa^a catat^ »it® 

^raai l^niiarai «1ac^a 

fenfaca»t^fi^i:®'s •al atraa fifatraa 
«ifaata at® aca i ®tia af^a artrataai 
caca (iFca t^catn '« aca inHata facTtata 
^tc?ia ajaata fa^ta ^it® aw <aaa «al 
aiHa etPtwa »lia ^^aa ^awia 
atsja faar '■raw faiat=)l atiaa 
«fi:ataf^a®t« ^nafa aac® atca i fa« 
aca fa aca, faratata arai'ffa afaa 
'»itcafaai ®aa® aticaa af»fr»a »t"^ 
'«rnai ata i fac»fa®: c»r ’law cwata 
c^fanai afaa «itrafaata aara^ftr® 
faw^wa at®tat® arfta®tw faaf«® 
aar®i i ^aafa »ra:a titia »aaa»i 
a«t?t hastfaa afaa "srtcafaata fa^acaai 
jffafa® «iac»ia atajta^a •af^ »ra:a ncaaai 
aaata ^?f*i® faw c^tat"f ^ti»ra i iTai 
’tac*!^ fac*ia ^faast^t i faa (Pt\®t’rT 
a-f®: ac*i catc^ra (Joseph 

JussieuJ atca 'flaara a^tstal •acaftc^ia, 
^fa ^fftr-faastcaa ^na »fawt® 'fla ^aiaft 
fa*i I ’Tt® aaa *rw ^awtfsraa*! 
aaa cac-r faca ata aw cnwia 
ca^ w® ^f^atawa atc«n i tta ^wr*. 
wc*r caaata^tW fawtai ntoa 
wta ^I'Sra aai, catata cwm^ nfaiawt 

< 0 ^ ’ttn araita, caaa caat®, fa ®tw <«l 
artara aja^ta aai aa l®itf? ata^ ®aT 
cwtat^ aw caaai i tta aw aita «¥ 
a^rat® ^fa faf^ai ca srtw, aam 
faiatata taa »naaatl ^tca «iaf^ 

caraa ^awt^a aacaa a^wri aarta aata^ 
arrtatwfaa a«T*fa amaa aaafi »raita 
««w cacai *3< ^wtPra awtara 





«itnw Prwt^ri 
’r^ fVg^ csr*f 

’TtCH I 

^Pr^'8 c^<5i c^cf 5Tt<c4n firc^'iirntt'® 
9!mCT5(, «it« ^?r« ^ ^i'® 

»itn:»ii I c^ cm 

®ts >j^!fr^ ^ta 

s?l aftfi^ J(^t^»irat5f a^:?ia *\i 

«a «a attest atia? I 

«farica ^4 aiif nca 
'iffl ?Ft^ «rfi eia ?ca 
Ofci c^aata ^®fa «ita 

PtfajS c^it® ^t*iqfc® s(t cnca 
cjft atifiS f^ca ^at« aca, 
c®c«r c»rac« cn »r"nf% i ati ®|arc® caai 
cn»i ^tnsf, ®t«^, nt^i 

I ^cTftarjjta^r ^ta c^i'sf^ c*r c’l’atca^ 

c^:»i cac<f ntr»ini atai 'sfac^ fa? ^i- 
faca^a ^aa ff ^a*^! ^^fa 'fl^facaa nfiiara 
'« ^ar facaca ^aM ®taaa 'Ita 

aacf ^tJ^ facia fai ®ftai ata ft; '9i^ 
«rtai ^ta >• a^a aca aca cal 
5tfa « jptda atcara ftifa •i^aaitcaa aa 
•lacica aaa can f¥ca ^tcaa ^fa^, 
^aa ca cntca M ntaa i 

^«:aa ftft •al aitatca «rat^t an’^* 
ftft «afaR c*nraa ata calft 
Cost Mutis) I ft^^a <411 atcaa 
a^a ^ca aa a^ata aaftatc^, 


ata ^aaaffa ata fia New Kingdom 
of Granada I 4f®aPa ft^iSa ftna 
*<ifwa ftft^a^, fti fefta-ftwtcaa feaa 
fta 'ita w^i's ’«if?atai ft^caa wn 
c^fcaa aafca i cistacaai citf 

ftft caac^a cal a«aa clc^ ftaft® nai- 
aista ftca a^®a aatwi « c^acaa acai 
3ft?Ta at^t'® a^aci, ^ta "al aa artaitc^ 
ftc^ 'stftca aftc® at^n ata’a ft^a 
caac'sa ftft'o atcaa ca^ta •affta 
^ 5ff?tc«f ^:a cal a^tracii af 
aca'e ft^l5a 'ita ataia^ c®ttaa ft i 
aacaa an acf fefsaft^ta ®ia ^^ata'o 
'ita apaii atfc® itcfi ftft^vatfa^ta 
itaaft^l afaca« ^ta »a^ta 

ft'?tcai ?ca '4ia^ ftstca ^ ^«a 
a^tcacia ftca acaaai a(ta« 

^ac® atacaai ^atn ^afftcaa ftft 
•iiaa 'aacica cal ^cata 'aai <atatc®a 
afatl «f«ta ftcaa ca, '^ta ajfvnas 
ftft«^aa ft^a* ?ca aft ft^lSa afti 
^itcafaata ^tac® at^ atcaa, ®taca 
ftft ftcal ft^iSaca ^fa aat at<a 
aaata aaaaa acatn-a^ftat aca cfcaai 
fjftlSa 'al «tata ^ ftcaa a xaFfta 
aca ^aft® ^caa ^ta afti ®Jtcaft- 
ata I faa ata#ca caai caa, fa^ ca 
§caa ftca «icacaa, ®ta ftil ac*a ai i 
atlatca afatl 'ita etftafft 'Wf acacia t 
atafta 'la aiata ftcaa aa fta ft^a 





wn •I’rrHw ^iHl 

fSfTff 5t^cn*’VtCl 

nfwfn c»ir<rs!i >Tt5t5fj 

?f¥i ^1 Cl Ji'Ni ^fJii'K ntf’ft^'hi 

iRfi ai?f^ 4^tar c?-r, c»T<rrc5r 

^isr^-wtn^fl ’Tt^ isriirt, *rc« 

^<r 

c»if ^m'9 ^ 

»r^^rn ^*ir^ ^triF c^'eii 

^ I ^ ’Tt’lt^ 

c^JT »ratc^5 *iR cvt5f« cfl<rt*rt^ =fi i 

^ln, 

PfiirtJftfl *iiti *1*1^ 

•n^^fST »itf«WJ ^ti’pf, 

¥t:f f^f^ 'St? 

♦rf^ cntv C5i^ I 

C^ittl ^*I1 Botanical Institute 

Of New Granada I f^fe|5*T ^¥«r=t 

ntc<t^CT cn^tcsf ^tcw c«ic»r 

^ c*t^f^ nci^Ttir 

cirt^ ib-'V ultcif c?i?wtn 

^twi 

I >nit^flt'e tiiT^ 

^Ttntn ^rvt^ ^ i 

-*• W-^sr ^IWtfsflF fSllffilt® 

^ '« f^TC^tsTt^s^ Sltd 

^ nm ¥:® cipw 

w c^, Piiftsfrt itc^ 


sft^'hri 'flWfl ^fi[^ I ’fl’it® 

«f5tl *1^ fl>11 

I TO 

•it’fC’^l, 5tf^Tr« ^t?:« 

f’lf^ *lt5[’l 

^ti«ni f^sF c?cH Pri^rt^rts ^ 

">fZO\ 

^tc^ ’ttcf? ^i ^ys 5t* 

c’tt^ I 'sti'ffl cfi 

C«fC¥ 4*1^ 55f\Tlt^ f^C?" 

s|lai ujcn to ^rt^i to%^5 

^Ffs^ts »pr?i c»T<rts? 

ui^ 4\8r 'I’-ariF i bir«& 

(Spruce) 5 ltC*( ^^W 5 F 

^C^T Slt^n *1’? 

TO ^^»lTtl<S *ftitr5 *<1^^ ♦tw f^l 

^8f '« «Ftvtc^'« 

^>nrhij^ nftwiH ^tc« tot 

9 [?l^ •*t»T C^ 

nftBu OTH, ^1 ^ 

>rt35tt«fT «rf«fei •ir® TO I ii^arw«s 





^ ’ttf 

Sfl, W C’fwsi Fl^>J c»|i?til (Charles 

Ledger) irtc*( ^tif ?5 >f, 

»j^tTOr ^tlWtrs^ 

c»i^ta '«rwrH ^t4\i ^Pf- 
3TIW c»unto(Ht« 

Cth TOISfl f#'» 

Of^ftsT STI C^, ^t? ^<(1 

c*ir?i cFtc^r 

I ^t5i c»!W'hir^ 'St*! 

ntrs?! ofs 5111 cf\^im c?® 

^fs?t!T '?®T ff*l, =!t*f JlltffCW (Manuel) I 
cf\ ^b- ^^5 c»f^i ‘iic’in 

C*T ®t*l^t>!l'5l I Cf\ 

C5ft5r c*!5ft«r^ 

^^ust 'efvr^ ^ci« c»T 

I *Tt?tinTfl ^*11 C5Vt5!*lt® 

ciiti’ifsi cfm I 

c*!Sft?r ^«r»r «!?® 

^A\ C^t5! *ltt’f5T 511, 

5lTt?{W'! ^it«, 5l»! 515 

in f»fHft!!t5 ^C^r, 5fSft^C55 
5mtl51 I C»l5t5l C5W «lt5ft5 «l®’ 

C»1 PK5 8 555 *fW 'St^ 

515155 5tI5 C^t5 *55 ►•• 


5tl5 5^ *15 sif®V5 ‘55^ ^55t5 
C51 ®t5 pni 5tc5r »9ffar 

«t5 5ftc®5 pR5t5t5 =?|f6 I ^5 «llt 
«r5«^5 5f^SF ®tCf 555 ^'9 C*!!'® 55; 
ft5t55t®5®t5 ^n5tC5 'StS T«Ft®^5l 
«rt55^ c?5i <51 ^^5 ertm f5f55nr 

5TT5C55 C5^ C55tl5fl 5tC® 1[C5 C55, 

C5srt5 C5^ ^Ifs f^5 f?t5 «rtt55 ^^5jtra 
45^ |NC5«f 555t5 C5^ ^lf5^ nc5 5tit5 
f5^55 « Wt«rC®l <51 55 

5^^515 C5 f5tft5t5 5t5 55, 'Si 
5Jt5t5l55 5*t5C55 f^r55C5| 5t«5l I 

fl5tli!*!5 5fV «ft8r5t5 n^aj 

5^'Sr5®JI r^5 '<¥51 ^5t5 55l®| 5C5 
C5, «r5^5j C5tl55 <5^ 

^51515 f5r^5 ^tsr 5t5tC55 5«5® 5C5C5 I 
5f55 ^t:5f55t5 55^ W 5^^515 ^5 

«rc5¥ 55555T; ff5 555 <ll^ f5f« 
fp? f55 555 55, C55tl5 f55t«f 

55:®! ^5 f5^f55ri, C5l*55nJ'« ^5tl 
5t55*5f5JtCl5 C«f51t5 5C5^ 5t55-55lf)5l 
55^55 *15 555 55It5 51^® fkn 5LC5 C5f?niC5 
515 f5Wt5t5 55itC51 ^J[, C»IWt5 
erfNi 5^® f5W^C55 5tC55 5Cf 5Jt5- 

C5r55 5® ^t5’« ^5¥ C5® ^f95ft55 

5t5'e ^t^C55 ^f®5tC>15 55C®1 

<Sff^ "Ttni l 



fnc?r ? 


^tC’f *lti?tC8f5( ifl^fS 

f^Pil ^U f5r. r®. at*i=T 

c^, c 5^I5 c^tfS «fa5 

^f®^tC5(?f C«Ft5T »rK«F®l cs^t, 

C^tfB c^tfe 3T>I^t'a^ 

*T*it<rt5r 35 T f% I ^ 'itw 

5(^t^tn-f^35r=t 5T"*lc# f®t^ '»iirt^ c^ >T^ 
5it5(i ^t<r %?!'« 

'wr«^: ^^{3 ^ "»ife ^ 

'«ii, c’ffB 3fi^5rt«(t5i:*i<i 511513 

f«p®it>?l'-3lt? 3t3l3 cell 

*nt^ Vf ? *n?t^tc-r sit5i35i^1^l 3p5i-i:| 

5r« «nt 

c^itwtfl I f33Tt® 3jiTf5ia?F3 

f®f3f ^t3 "art^ 'ii^}5 orr<rmi5( 

Tn^ 3tc*5 5i^.t’ftcn, *ttcnt 

fk^H, 5lt5i3 '®tt>C3 ’OftC^ I 

•nl—c=^^ «i^i c^tis 

C^t|6 ®»lt3 5artf«^tt5T <f35 5?1 
C3 5?<r ^rir caffTt^ln 3jfii^ 
«3, *l|3 Cft=( f5»*Rr5l ^ttl? f¥5?1 C’l 

«M !»u c?<rr3tfl 

ceki C3, 

»r®Jn«lt *lt?C33 «rt3tJ(3 >fJl^1 

’r*lt3t5I ^ 31 :^ «I>i3 ^1 Sftsfc^ji 

?fc<r ^W's cTOtc® ntc3 <11 ntcs 

^t3« 4*I!( 3fl*»tsr 

<«C5C C5jt c^t|5 C’ftiS ®»lt3 

VT‘«Tt»n:»i feti «it»rc3 i 

lt«t^ C^5T «t? 'Blti>ft3t3 SfCW 


5f3, 'e3l 1>i:3 ^3 c^r’F'e 3t3 

( <n^\ 3fi(3 f3CnC3 *lt^ 31 C3^t3t3 

f^c^r^'e ^31 3t3 ), 5rr??C33 331 - 

^t-tf33Jt« c®33 ‘31X33 

C*f33t3’ ( ®t*. 3t3t33 ^1^1 ) «r^«* 31 

3C3 3ti?C33 ^31:33 3<F3t?^ ’«3'f<5< 

5r3’3t3 5T3t3tC33 3tC^'« 3t3C3 

mK >llt f^3C3 >33 3C3i:^ 3«t33t33 

I «it5^r33 f3®rC33 f3r«3 
3^t3tit3l ^3t3tS ’TSh^t^ 35531 3i:3Cl| I 
C3t3 C3t3 5i'®3 «fC^8l |^3C3J 

3C3l^, C3t3 

3C3 3C3 «lt"ri 3^31 3t3 43^ C4t3 C«ft3 

f3®tcn ^3t3 3^1331 3i:3lf I «lf33l 
<Mil^ 3^C^C*1 'artC3T53l ¥3^ I 

3?t<Pt-r-f3®l3—3?t3»t-l3t;3t3 3t3l 3^1- 
3ft-r-f3«i1t33 ‘3’f{5 »lt« 3C3 C3, 

5t3 3^t^tCn3 ^33^ 'Sf^3ti3t3 nt3 ‘3^15 
C^"t3 1^:5113 3J3^® nt3t3 I itX33 

^«3t3 3^t^tl3tC33 nC3» 

-ifV ^3 33¥t3 1^C3 *333 <3^«tt3 

33^^^ W13t3lt'« 533Jtf^ 3t3fl3 I 
C3Utf®f3«t3—3^tftcn 3t?K33 
^f«3tC33 «PC9l ^®t3^:^ C3fjtf^f33it3 
3"^ 3t3i »T^’rCt« I c3V«tinr3 
f333. f3r®3 C3n *3^ f^CW *13*^3 >[?- 
C3tf5l®1 T3tl 3t33»f«J^ «3| C3r¥ 3C3l 
3t^3t3 ^tsf I 3tt%^ lJP3t^3 Wr^hl 
f33t3f3Wl '«3^¥t"r >r3’3l (N. A. S. A.) 
1V3TC| *333 f3Wrt3 f3f«f 





cwf 'iftf^tcsw w f^nt 

^tsf ^ I <«l 

JTt^fCST «fl5fel W I 4*i=r 

^<rj •rt«fi c’Ttf, v« «it*rfli 
!J11 •?<, sf’i'iataf. 

t«]tf*r Pracf f^l c«rc*frii 

'« •it«*n I *itf<ps? ?f«*i 

^n-lf? ( 'Si. i. «j^. ) 

'Sf’FtJH «itc9\i '« 

c^jtf® nfl’Pi 5Fi:m=T I c^r*if^?i 

I *l?[t’Ft-t^ti5t5 Wtai 

&f<f, «aF, sf’T*!, 

f«f« ^1 cit:^ «r^?i 'iicJicii I 51^1- 

^^JTf*r atsi'sr^tfl 

I »i^ *i5t^ft:-r 

f»rni ntf^^f 

c^c's c’Usff I 

csWf c^ai 5it=ii ^t^ci 
’if^nr'51 sr% ^?i^. '•^stgr '« 

4c»r c«f\ic'$ 

*ftc!i =Ji ^ 5fi I ^tor 

*^t*r*(f%?i ^t*f5T ’fflr'® nt«c»i («i^« 
^f^r c»f^ ttw ^trs *ftl) ^t*itc?« c^FJtf^- 
wt:=Ji ^t5»l c<r wt’Ji'e cnz^ ^tc^i, 
«trB »iw 

>rMc# c^ftw 

1t«CTl firf*iwf'« «t»i ^Jt«rji f*rt® nrtr^l i 

W’e Wfl I 

=11. ^15 


TO^i# 

«f"tv »rsra ‘iiisi I 

*rt*T =(i 

I f¥¥ ft 

«rti ttt «i^i ♦t^^e «rtt¥i 

ttl? f«[WtJ?nt»!l fESl <tt \5=T 

ftnf f I 

■qf *ftEt, =itf t ^tc? SYNC'S nttw'e 

»ftE^5j f^^tl §t^C¥ »rt*if?¥ <tl8 

ffE^E^ ¥tttt 'fC¥ W ftttt 

CbIi fEt f¥ 5t1 I f^tEI ^t*Hl iltfEtfl 
^nt ftfK ¥tE^i I vttfrtT 
>«¥ ’T®tt«f«t^ Cf^tl 
fEtff^I. tfE«f C¥tJ! f?«* «t¥EF{St1 

«lf«f¥lll ft¥Et s?1, C»r“f '« 

f^f^cnct CJlttE=T f^Et 

'fE^tn Ct'Stl tEt I sitt¥tlE¥ >11!%- 

^ ¥tE«r « '8fftt¥ 

f>f^l c«TE“it ’if’fcsr 

«HfE*ltff® fEtri I '^tlfsi «ftitt ¥f1 
»TE’ff C!»l ! 

Ct'Stil '« E^t9ltE^tn—*lft¥H 
tt91 f^«tE=H •1t<ft'«^« 

siitr n<¥ »RE5Et fEtEii 

¥fai*l fen<srEft sTlftEfI f¥ ¥Efl 
*ftitE=(1 ftl, C»r ¥f1 «JfEf'¥tE»lt5*»1 ¥t1 
ft¥ I «lt*lt1 ¥tf^ C^^t?r-^t¥ 'BTtEftE’W 
»H»iEt<1tt R»ll ‘fl^ ¥m*r^ BtEft 

fTE¥t w’Jf^ cw ct^ta cftni- 

Ctt«f a¥1 ¥51 ftf =11 I 'SEt ai¥t¥t5 
'flf cnt»»1< CfE¥ '^ta'ilf C<It«ltE< f¥¥El 
Et^ta-at^ ^tfEf t 'stana EftEfal 
Voice of America ¥aEf C¥aa ¥Ea ? 
nfa^a afi¥«i fa¥ faaa at¥i «?tafa'3i[iE¥ 



SlTtc^ttTFf'hi ntit^rt nf ^ 1%"f-»fir't 

Tgt? «t»f ^«i n]cv% I feni?™ ipj c^zm 

3Tt>( ^TtlWtfHpfft^l C^C^f *rtitW1 (Relay centre) C^f*lf«»pn»t«ltCi- 

CT'®t?(-^*r I *fc?r ^=(3111 v( I «i 

'5t«*nr *t<t?r3Kn sf^t^tcn ntf^c? 

fw '%\^ ^t«5lT?r *f?ii nc^ «fl¥tc=? c<rc« 

C^fCV ^ fFiB ) I f«Ff c<flis cfef»lf«»T*T ^?«r CW CW ^ 



f5« 


c^<n c’f*! ^^rcwfl c^^i i c^w c«fVffi ( ftrai) i oil ni^ 

cwr wi iift^c*rt f^;*ri*i«t® Ttir i w i 
^ c*rt»rtntn w i *i^tvtc«r ^¥{5 ff^ 

will TO itiif<fr ii^n w ¥ii¥ ¥1^ w^*.rt9 ¥t€ 

jgcici I c¥ti i¥l5 c^f^i ciar cTO I TO cnitw 




?ni c’tfilni'e <11^ ctH ’((tfl >»«ir JTtwf |VArc||?r 

<4? cfi"t *ftsc^ I • iifjf ffar^ fenirc??! »if?rc’?i cstfnc®^ 

S55«i i;r?» f5>i^rc?i5 c^^tsc^tc’T 

I C»T^ !fPr^« *p:2f5tfA^ l[A I liJA *fA ffwrc5?9 *ft^1 

^ i c^*^’ferA ('[tfVji fi^- 

¥tst orni §t?—) A*tc»! ^®Jtr«f 
^j, ffk^ ^nsfcf? JTTfTc^ fenifc?? nmv Q^m 

^A*f'« *(t5:’ I ^t«i « c^f^f«"f!j wt’ffwt’f 

^1 I ’(tai f«=ii5 friii ^n<5r^ ic*f 





sfji ^iN^rwr'i «1 ffw w C*r^t«- 

wi ft^wi tariff c^tt^ I# »raNj^t« 4*itfr5 

ftAti ’jf«r^hr c^tntnt»f wrct i « Rr*! *ffsfiRi 

c*TWf« 'flf® ffvi tn«(f «f5f wni ^«rf vt«^« ffw 
5S^ft« ftw CTWI f*rc*t« ^1 CWCTfC^I 





[ i'3-f 


friri f 

cH'i f fai’i ^•farc?i c2tffl« 

•nfThJ ^tpris fcirfi *fs arrd4\« 

c^car «:ac«5 ^sifiS B'n*itH 

^ ^t «<**° c^tci ^cs 

^t^tc"! fefw® azv «!« ^t'«ii 
*1^ ^ta fVfaa «*rf«FC® 

*ftra I »ra »Tc«f ^iw «riy ^f^’nc^ 
'^n ’fscB fa’srajt^ cfefiicTt!( nt’lfc’ftrn, 
^»i'«ra'5 cfef^f®-f5r Nitf? fca « faf®a 
c^rc-ra nta"»ff?rar 5r**i# i 

feaf® aca ^tfl'« f%fa i sfatf^f ® 
c»i’rta-af% ar^i c«fac«fa fenta, 

’jf^ra^a '«it<icf aftra ^ntaj i 
ttc? fa®f5i-rf»^i «f^®5 ?Fat^ 
*fta:n c’l^fa c«fcaF <a^ ^[»itaT ?ca i 

ca^tafaaitCT »iata^l ^:a *i?t^t“t-fawm 
at5ja"^9?jtc«i «a»^*3<'^f*[<pi f^caci i 
«qta^faan—5(i?tJat"f ^ffeatcsia ' 

«ftet “iNtufsia srcar 'qtaa-fawfsil *jt5{caa 
<f«jf fe*f*ati:a ^racBca ca^ aitnc® nRa 

««a^ S*tsafi:aa «rwta ait*f«a <iia^ ^sifa^is I 
^f^ij ^n-aicf aa^fapa ’iuntf^ «:a ^tcaf 
a^t#tt-f •ft^ca c'i^ffsi’Pta ^ta?r«ai »r-»tc# 
^<fr ca^tacatcn c^r ^ra 

^jraftc^ f^fata airtaata aFTsr a^faa 
^ aiaca I 5rfc»i few* atfVsr 
ffjia '^n<st? fBc«tJT->-c? a^t^fc-r ntiftai 
ff I aft«p ^ta?t«ata >f^f 'Bfaiaf^a 
aff^-fawta ^ zkzw . 

<0^ ^oit’T, faat»iwt^a ^if^- 
'•faj 4l uHfta 1 at«ri| | 

atRit'e jfa ^znfz9 #Jian.nfraa 
ffaw %*i4frf ca* Tr*ra a>iiini ( faf^ 


caT"f '«? ^car r® cwv ?Cftf I 
3Tj<ar? ■« ’Tcaaata f»f«c® *fta"*lfaf «aj- 
fafaacaa afai a^ta^ts 5»\:i i 

ca[\«fcnia f<aa, «ira5^rf®f atw^fas ai 
•faatl-faatcaa ai « 

flffa^-fawrcaa ca'caie ®ta® "fff^a *fa^B 
cac« f5ic« ^*1 a^ta fa i «ta'5« ^t«- 

5jFff«ar aantfasta ai^“f¥r% «ta 
aat¥t-f a TfS «55i (c<Faa ) ca '■ita^t’^ai- 
faaa^ ^ai a^^c^a 'aafB c^ar aa, 
csVaaf ‘«¥^ata 

■aita^araF^ caar i 

(ii'?ti^'« Bitatcaa fasafa «itaft«ata 

far® atca ^\ i •fiffff®^ a^ata^a 
aFl’^ataa *!a¥ ®?f® >^15*^ 'aa* aF®^'aifa *ral 
•ffaa^a^*^ aBata f^9l-«tf®f^Bta fe*ra 
fa#a^»il faaataa?t at5awt^« 

'Bitai ¥at¥ *ftca fa ac^i jfa ^laa c»r 
a»ici5 *ttca ai, c^tata ai®feta ’raa af^- 
^a?l 2 ?ca, caaa[ a»it^ atra ai c^atata- 
’•tBta ca'c® I fa®5ta^ai 'wit*ii afcaa, ’^ta^- 
fenaf?«fii ^ra^fa Jratata ^aca i 

cafaa c¥tata ar'g aca ai ^fa¥"n ata «1 
¥ca¥ a^i ai csrca ^ca¥ »rata ^tcn 

Bftai afca («a?. ^i aaFi *ftsai atca i 
«ica¥ capcia JTfaata a«atcnci« i 
t^liaf-aalB iBcatJi ^*fira "aaata «is'«^ar^ 
»!"*tc^ «ifc»r cncf aT-iata ¥ta cf«ita 
i>«»8 ^rcar at^tcfa «f6^ arc^a fvR^a 
¥itaac<psr aftac^ nfca i 

atajcaa &®fa ?f«a 

^rfir^t^, aari, ww, 

ijf^atw. ®»at«Ji, ar«ra1»i (atfacfa— 
fl-tm afrm’Ta'ta atam® ar?) t«rrii 
aif^n «tca|l wra^ mai;^ 



] §fcw f^cir ? 6^ 

I srtsi c^ f^c«F flt<rc^ nr«i;< i ’i^rar^ 4^9 


nrr^ a?, ^ica^r c’Fta! «rff®?:^ fa9i«i 
^C9 »r9 f^n^f C9t9« ’F9r« *rfsc91 

fans'! f^ncn finite 
'9 ’ttnn® ®t: ^ 

9C»ia C9,5<iF9t«ii, 9rs»ra*tc9i9 9rr®cnt<f 

^t9 'BT^faf^qg awT n»ft«f 

ftfScn ftrcn ^tc® <J'Q-fa<f« 

®Tt*(t«tvr *ft«iii cncii I 

^tcn c^n ntn, c»r ®t: 

nisic^a cn, n'f®*! ^nir? c^C9 
nr*«i9 JTa *191 I 

^cn^f6 ^ ^^acn^i ^tfaa 9d i 
>n^ 'art^n 

'^®"^ca9 nf’^rn '«jtc»it^- 

fkai nj? ^nn’vtn f ^n>src^9 c5tc^ 

•nl 991 *tt^ 'Bit“&t^9 fnnn, 

9faic9«ft9 5TCsr nt'«f?j« 'q® c*trc^ 

Tnjsttn c*r9i ntn 'Brawif^^ C5tc<r i 
C9 ^t«c*l faf®* ^t9^t«nt9 

9f'^9 -sf^tn ntiiw. c^ ®'t9ti^ «it9^-f9®tca9 
-Bi^irnfs 'Bisftsr c^rcaie aiai ^<r-^f99t9 
stn ^fc*! I 'Bita^l'em ffaja 

^n'Smn >!l^<F %fa9l91%9 "BIT*!?! 

faisi 5F9t^ ntfn, 

^t9 9 C9®t9 Cnt’ttl^tn 9T9TI 
fafanf ^t#t9 m\ «t?r«¥ €f»iii^*?tn 
^wt9 ^rtw 

^u <5r9?!« >l"»l^’« rtcF ^tcn 

aniBpf®9 c w I 

nfiinfST 9 9t^tnf«-“Bqt9^r'6ni -fT^ 
c^ii^f, c9»i, ftatsa '« BftftBf 

) f faR fe-natf l9^tsr « 
faWffl *ir«rT cn^tf c^«ftnH 


'Bif«T »r">tc# yfa*f 
=®r9 cahtai 5t9’« faat*nr n[9i 

at\9 ai ^li, ^ta aja^ afat^'« 

»ra«^ ^ca ai*i fa«t^9i ai^r 

a^caa i 

at« 9 ffa-fa®ta-~a^i, aiat# ^«Ttf? 
?fara ^^<3Tcaa ^atrtil cata ^ai cnr*! 
"a^ta^:^ ffa-f^fcaa ^af® aca 9 atcajK- 
ntaa at'pia 1 c>r& aiai^ta feaf® « fear's 
^a>T"*1caa »faTa9ta ^®itfaa 

caca i wtata^i, ^faa'a, *t^a 
catena >r^i?aa lairfa ajHtca's 

fac® ’T’fa i ^®at^ «(ta?-fawtcaa 
ob| ^tsrnf® afa 'Brsjjra® atc«F, ^ca afac^i 
'Biafacaa atai^ aat^ti-fawt^ai alifcaa 
^ca «ia fat® ntacaa 1 at?a &tra afa 
ntaaitata "ntna a at® ntta, ®ca 

caataata ®f3^a®ta («i<K 'BJta’Pt?® 

®ta>x«i®l) ’^a® aacaa nt^atata 
aac®i waj ca®in atca, ai at^-aa’sta 
aatata ®ata 1 

a«.aFa*aa 9 at5,%® ^r«a—®t: 
a'^a ^n-arcaa »rtatcaT a«<^ ^aaitcaa 
^ai acacia I a^taxfafa n^ta ^^aa^a 
atcia ar*f^ ®tcaa cataa 'ntssi^fa 
aat^H cat<F ^•a«?'®faa «racatfa® 
‘cata’ caat® ata i atifi ‘«a< 

atai 5^9 >6 §fia ca c??rc®a 
^®ta[ ai ®trnta ca?ta. ^ c9n:®a acaf 
®ta fjaaraai at^ caatt®« ^ajacaa 
Vata'ta ♦tf^ fat® ntta ai 1 

aaatxf^wH—at. aftfta 
«if®at^f afnja 'vM ®a*ata® aftf®i8 aff- 



8& 09^ 

•ita*it*ff^^ '6 ^tn-nrssrrif^^ 

nc«r ^ta'e »itt5t^ ’(Fmi i 
«ri^-'R«fiT « ftn—tfcvr ?n »(^t*^c3ri 

^sr c^Kt« 

f6pp«>’Tt-itar« V I 

sitf^F 

cat?lc*fa f6^^<^>^ta 
*ic^ 

mw ^t»r s'5'5tc*f« «t^wa nw ^ 

^t5i) I iii^ 'eaf5?^5{ fkz^ 

c’?*t3r« ^C5i I 

rii^t®^t« I 

f^f'S* -ft^l f^« vAS ’iWc^ 

3pt«*l ff55*I 

«>r^ «i^^i ^ / 

^•itj '»it^ >!>it»(t5r &r*r'5^i 

*ii?t^t-f ’«lf5^tci^a ^ C5a ^c>f I 
^t¥t« ^tfl SJ1 «rtci[ 

^1 «ir?;«rr?f^¥ «rr«it®- 

^t*\t^ I c<rcv 

Km «[tci5 

^c»!^ «<i(i ^tifi ’fW 

&t«r »|»f}c^^ wt5i»it« 

^^, tr?CV C»fC<f 

^itsi f<c5t?f«i ^cn «tfc^r^ 8f^{-?i^^« 

wt^ic® ntsi^i I 

triers f^F 'e tjT 

^C»l Sf^Sl filCTCl, 

Cf? C^C^- tttT9 ^’^ 

!t5 9ft=!C^ *ffwi IfTfl fVf 

« w^8 

9ft5!1 ^tc«r m 


^1 ^<fr'e i ^tc«rf 

^9 ¥t9 ceV^’F ni ’\^z^ 

«tt»ltc»f9 tfrtll'Of^l 9t5t^ ^19 C5?'«91 9tt91 
^rT*r9 cB'\’»f nA c^^, 5fc*r9 
^9»j sri ^'«9tl 

( ^R?t9 C^a? ^9*1 ) 9f? 3^9 ^C9 ^9rc91 

fT «TWC99 91911 I ^tc*f9 

K9\ »r9 9JtntC9 =1^9 «ltC»llsF*1t® 

I 

ar^?, « ir=l9f »l"1«f— 

99t¥t‘'1-f9®5tC5f9 C9C9F 91^9 ?«»1 

»f"ic«r §'9^9'5}'C9 «lt^9f9 ^C9I 
’jf99*l9 ar"«nr <99^ Sri 

91 ViW c^i^ .aJC^? Jf^t9j ^'S«1 

i ^f9^9 nc^ C^Kf9 91 

’ijt»T9tft ^9 'Bfrt^, ?fai*j ^*r<sic^9 w 
^1 9C»I Cl'eil C9tC^^ "t^s 99 I Cit 
«r9C?ltf^95 9t%t9 ^t^t<5ltr>f9 C^9t*ir^ I 

*®tl C^t9 C6t<r C9C«1 

91 ’l^C<ff9 ^*19 \C9 C9^tC9l| «IC9^ «I®r« 
c^t»19 ®^C»ni C^rsf »lt«9l 9tC9 I 

9t9t91«: , §f9C^ ^S 

9C»1| 9C9 ^9 I ^fC99t9 C®tC9 « f9C«f9 

CFtr9 ^r?Cf »rt99t9t*ir9 C9C9 9ts»9« 

49 f99EtM ^FIF^l llt'pl «ft9 f%g C?9C^ 
*tt9 f9l f<Fl ttC99 fifin’® '«* 91^9, 
C9«Pl 9ltC1f9fnf9 9C9 *ff9f^ 
ff ’T®T| r ®^5t®®tt9 ai9'9lt9 
>19t9t9 «ftW« ff f9 1 9??f99 9C9 9tC9r 

9tl9r^ tfC? ^!|® 99tJ»l1 99*11® «*f1 cnci I 
i9t\r afti:«l f9Wt9\ ^9^C9 4^ 9f *f 

»9®^1 ■ *?*Il® CirtlftW^T I «9t9 

fe9»I®9 9rtC»!« iJtf%51 51C®tFr9*|l99 W 
n^W9 (’■rtii9i9\) w cw 



• 1 N(3I •it® fiF ? •* 

tfcT ^c»ii c^^i cntii I 5tc??[ '6 irtff^f »rtcf 


cfcn w<=fi 

'«itc»^l ftc^ ^i:»r c^it i 
ftat^!ii '«^1 ^fc^a 

«itm 

«(t«*rt?t CJJW ’®t5 '<1^15 I 

ttc? chaffs? afti cf«n citcf, 

b'fc? c'^Bffea *iffl*it*l 

*iffl*itc*ra 'tfB-ijfl ' 0 *r ca’^t i ^1 
»f^a ca, ttia 

aa I 5arni^ ^lata nt'sata 

fasat^l^ '«itii ca. ^tca ^at^i l^ca- 
faafa fa^ca a^a i afa ^a, ^ca 

atsjcaa ^wafara «rcatafcaa ^tae 

«icaaf fatJca <iia^ 'sta fa®ta'e a^ca^ 

»flfaca atca i <ii^ ataca «itaa fa«t^ 

aca ^caa fata^i, catal^, 

ajtctfnata, "cut^faita ^^Jtfa ^ajata 

al 5 nt^ai cacas atca i aaai 

^ifaii’sfa, far*iaa ^asjtfa Rita's 

nt'«ata a^taai 'sitcf i 

c®itf«c^^i ^fwca? ca 'aa^mra 
caac® ata, f«fa «ta a<T^-fai?ia*l 
^caffcaa "na^ cacaf^caa ^ta awj 

■«it?f^af aitcaa ^tcfi ^«an 

^t^jaia*la '« ^ftffsa aitcaa 

fb^ tac^ aa ca. ^c? «»tafa? 

aacaa c^ta ^«ra aaK «ita 
atar5« atca i cat c^a« '®tata ac^ 
atca ^®fa ai i Stcaa ac^ •i^-aa 
c«a ata^ca «rtaai ^artai ca, ’jfa^ta 
ai a^^^ia'e c^a atac® ntcai 
'atvtca ttca atiil «itattaa mm '« 


aata i 

^cata—af^a fea-arcaa aait^t ‘csta’ ®ta 
«fatn6 aac« ntca i at«fta at®ta atta 
^aa cac^ '^ai ’jfafta ataa, a<®, a^, 
^acara fa^"® afa ^caca, ata a^ca 'jfa^a 
fa^'a atafpat asai aca cnca i 

af^—aat’fta aif^^ta ataaca fat^ 
nica ^c!ia ^®a ^®a i af^a fea- 
•aaca v^a a® c<sfJtf®ara aca 
,<aaatia tfa •aa^ ^) atc®a 'atatin 
«rh:ai caata ajaai ^ai afai ifcaa^la 
^jfa^a ^aata ca^ cataaf^atai 

cataaf^c® afaaf®® afca t'ita® ®tc«r 
atatata nfa^^aai acac^ i Sfcaa ac^a 
®ta-(fv a"ac^'« afaa?iai acac^i 

araa^aii—aacnca ^tca ®aa^ajta aa®i i 
‘ot aa^ ^a» <iiaa^ ®® aa, ^ 
'at wa^fisa ata aft att^ 

«(ta <4® a®a ncaa \witaa 

aa I facara afaiffac® ^ft ai can- ®aa 
aetata atsjac® ftca ®tatc® an aatatiaa 
ftca I *aat®ca aaf® at®ata aftanatti 
^ 'aaa «ita ^a^caaa^rca ac?r 
aatataatca ac^ ^ataai aaa afia t^rca 
c«ftcafa ? 

aatata-fassta f® acan ®ac® 
atca—'flt ai® ®ta cattta® faata i at®* 
flaf®-an®a ^ftat^ ati:a, aatata-fawtcaa 
ata caca va^ftca ai cacaa. ®i fa 
^®tit «wi? ^ta ®f^aic®a ca afcaa 
fai ataa ataai atra. ca f^ata fawta^Tfli 
^Htfa® I 



*s»i»it^i-’i^t»tf^?r «if«f5f« 


lif. 

18^5 »it»itt? 

C^l^« «l?'5»TC?f 'Sf’uar^*! I It® 
'sTI^st fff»i 1 »Ttw f^fir f»if^- 

5ff«^ ^=T 

»ltw f^’!|t^®r5H C»<C¥ <4^. •il’f. 

•^f® I »[tc9\ fA’sr- 

c<rc^ fn-'flie. f®. f®^ ?it® ’)Fr«=r i 
‘Cinfl f^fsir f^ti^ 

Jit5» f5|«f't«»l »l^apt« ( ijt'Sl^t^- 

c<sf*(5?) 3ijm«F ’rc^JiTi I 

iav3i-oo y\^«\ f«f!( 

CTO1 %»IH I ^ f«fH 9r^ac^5 

C"t»lt® ffl»lt^ ^IWtC® f^r«ff^l- 

C^t’nrfsf I ^>a«» »IIC9^ CH'^ 

3?c?i f®t*» 

« 

lT«tC® C^t»f 

CT51 I ^5»8<» »TtC9! fn- ^1^. ^t?[- 

f®C«^« pjfv I V>88-81 

»ft»j f®f5r f?f«?- 

¥Jt»i f®c?it« fir«i5( I 

>»8i jrft*i ljt«t®'^5«ftf8^‘ 

1CT nw f®fSi > 

«if^twfl f®c«^a-caf*«tt«c»ni -nc? ijh 
> i«»4» »itc»j *f? c®ir¥ «ir^i 

iftW I 

»«> ®itw c#w\? «tc¥ m 


»iwt« ^nc?li ftaff 

I ‘flfl f®w^s-c^’?tifl®i- 

*fw c^c¥ *n 

(ECAFE) f-tlOff® sr^nf^fl *>t5! 

*iTs« 

fafs? feit'at®'^ 

C®ft*nl{5fl C?C911 I ^»8a-t8 

(I. S. O.) I >»<*>“ 

m c^r®i®?if^c4*rs( 

^raf^?T*T'-'<i« »T®Tnr® ^ I 

c^rtn-r^c^rt-n 

«rfc^5^ I c»ri-f«[c*fcni n«-nfa(^T« 

>•—iS«« c*i\t®i? nwipif<iw 

>a«*8 3«itw f®fii bt'3t®'JT 

c®TT®itll5 c«rc¥ 

f®<« R ®Jt« ^w*T I 

W»i fsfsf «itwt«^t5r c®rwt® 
C*ltBf««t®l*!-4fl »TfW fV®J=T I >»<»’ 

®itt»i c^. c«rt®r^n=r 

»JT#\ ®lt® ®C®5{ 4 
^f'fliit^ fej'Tor®' «fTr®r 

fsPi fHuwt® arc^j^ jjtsr f^<c«i( 



81 




»ii*r ^tw*r ^fii{B « ¥tSf%Tc*nr 

I c^sji 41^ 3jr^ 

'« ¥tfefnc*ni I 

'tta c=r^i:? ^n>ii-’?tf^«rT '« 
^ciiff »Tc«r n^fst> f?rf«f 

^■\^ ^C?Cf I 

'« )-4ff ^rfap^ ^tc^r to I 

(«ri^. f>T)-<*ifl ^t?:«f« ifljf.'srii^. ^^«<f 

'JT^*! is>8i cifr^ 

iiiJf. 'e-j ^t^f»rc9!ir •r? ( ^=*n» 
^t»i ) ^a?t?r cflW I 

iat % ’TtC^l ^f*if5 ^xtvfs? 

W=T fr t^ffl5rt-I^t«! 

fif )-45i 

I 

CtSftWS c^ jftft 

-INI 

c«rtcf: <JisT. c¥. sftfi 'B(55i ntf^^tcH^j 
^^if<5 nt^ail CW»ltS ^i)»ir 

»rrc»l« >»I1 iSf'qaf^l ¥t«sf I 5taf 

>Tt<^ ¥c»!¥ cirr¥ ¥t¥¥ nl^ti 

?nr ¥f5!¥f¥l cn¥ i»>«* 

’fU*i ^i*f?T< fHrff 4*f. 

f^ I ’TfCff csftrv; c’f'wtf 

%f5r¥tTO nc^Jrtt? 
¥trt f«f^ lTJt^f^¥ 

^it'a 

«f«¥¥Tttr¥j6 fejtlBil¥Jt»l f^f«f¥ 

*t^ «nwhi f5r I 

>>«• <4^. ¥|Si¥t«1 


»lt*« 

¥Cfl!r 5rtr*I ft^f^C¥?r Deutsche 

Akademic-Xf 5[f% «nt« ¥CTH I »rt»I 

C8|C¥ ^S«b' Jftfj *[<1 fsf^ wtC<{4^I¥Xt¥ 
sfjlT i|3|#|g^^j f^f«nr--« 

f¥fw¥ fl^Cl ¥t¥ I iSi'ib' 

»ItC»^ f«fH r^’Jtf ¥t9H CifC¥ 

¥M5f I 

c^ »r5T 9rc^^«rt ^iPfcs 
»r\iiptii ?rc«i’i*rrt ¥t¥ ^i 

^tac¥ ¥W f¥f^ 

Jlf^«. ¥fe"r Ft# TOW ^5ll 
w =nrtr«r^tfi5 wts^i f^tcn 

f^f%f W^CF ¥tsf WWJTI >J)8« 

*r?t<f^wrF c:¥5f5t«T«r 

¥tw wrifsr ^ 0 ’?^ uq^rsf f«fiT v^ f^wtl’t 
f5fc»i¥M5r C'src® csftcwn? wtw 

_ ¥«C¥SI I 

wt^i wHsiM w^i >itncw*r 

'sr^ ^fW5tF C¥r»lt, wtwf«^ti( fwfwwjtn 
CnWtlSF W^fW 4^^ f¥fWfTt»l 

C>Tt»TtllBfl WtS?t^5( »T»fWl f¥f4 Wtf «*j5 
’tC^STtl-n® «t¥tn WCFC^ST I 

¥RF*lf^« CW 
WWt*lf«—iwts^ MNl 

cT Wtt¥i K»zH willNa 

WW^?*I TOWI i>»8^9 wttw 
®^i c? wntft’Jt? c<rtw 

44. 4W-fW. »ttw ¥i:i4 I i>*l» wtw 
f®. 4« *fcf f«. 4W-f^ Wt4 

¥W*r I 

wicw cn wt*ti 

f4ft4?I ^(fl^'cw^tfn f|WtC4 rtf*fC4« 



81^ 


«it»r's 


5Tt»i f^'Jff^wi»ir»? 

f®'^ ^zw ®t«f 

®?n5T I >:>«v nt:»i mz9 

Pf-^ f*rtic® i 

ftv^^ mw fsf% ‘fl. 
fiwj if® *it® ®c?i^ I 

®^5 Cf C^t*lt^. 

f®^ c®f^®Jt5n c»ft^t^l5 4^^ 3rtH^t*i 

cwz^\ I ^ 

ft?t« f®f^ c?n-f5ir?j"rfl ftf®ir f^t=i- 
*rMt^ *m I (:»>o) 

( iS>«9i ) ^^® 

^tv#rf®® f®f^ «NTrsT 

®r?R \ 5TU»i 

^r^apt® «iti- 
I >»<»«» 

*rh:»i "oj^® «it»iiap® 1®- 

f®f^ '■rt’^fi® fCT c^t^wtsi 
®rw I »r«rc» c?*i *iffl- 

5t 4^^ c»T^tsi®ta 
»rtm ®t«r® c?wfsf I 

csitz^t <A^. fe. c5t*tj«i 
«it<n 

cmr®: cFtnjri 
•itiTtw ^»>‘» 

■n^r^ ®w=Ti ^ 

f®f3ri[rsT® ijut?, w ® 

®W5r J 

ow. 4. *rsWtn »r*!^tr5T <5^< I’Jti 

«fi fk. «4 f®. ®tw, ftt»i 1*1^ 


[ ^f, %Ji *r^ifji 

*ft9N »rfn®*tti3rfl 

^<iitn® r®f^ ®t«f I c»r-r 

f^®ti’r« *fi f®fa» J3®5r fir«itf^« ♦ft«t< 

|Sfi!®tftf5 ®jtM ’tfir®?! ?rf®c®t®i 

Rr®tw® Jfsr I f®pj 

®i»5C® ’iiwtfl c^in 

c?=f I c^rif f®f^ »it® 

®?^t« *r^ CWC-r f¥Cfl 4t»T 
c^w or^i >&!»• >11® *f1i mixsr ®tsf 
*J?i 4® ’Srt® 

®cfl5n jrft»i f®f^ ^®c«p® l^'i- 

ft®r»!n[sr «fPi®»f^wtcJ(5 
«r«jm r?'’Ttc^ c^t’T'rtsi i 

f®f^ f5tcftwiB®Tt«i 

f»r8rjwt»if«f f^®t’f 

C®tC»\5T »it® 

c«rtw cFtn«i 

® filC«ICls! ><1^^ ^^®t« 

f^wsri 

c^ftcv: C5t*f >:>«»«> sitc’ra 

RCTitc?it8®Jt*i fH«Fj-*it»ir8fr® f«r«t{6^ cww 

ffW5{ I 

c«ftt?: cPt^jii *iTNtc«jf5®jt»i 

c»it^t^i6?i >Tf® «ii’^v »i'ac^f flCT»i 

c»rt»ittf5 f®Qil- 

c»rtntll5fl c®c*ii I f®f^ 
fn. wTNfcafef rt»! c»!t»rt^?r »r®t*ff^ i 

»i®tnf®—nt^j 
^ artw 
^tfit^rtf I •rt'Sftf ttw 

(>3nv-*«8) 1 f®fSr 





fNf^wf»ni f^. <JT. fSr. »it« 

^vm iS8. >rtt»i I 

f«fir wmzm 

c»rfFfiti ’vtsF sifnisr, •fw f%fii ^ 

fNtr’fi c«rtm« *n:? ^13^ ^^ri ^*«»« 
»rtc^ ’ift ^ ^cvi I 

>»«»:» »rtc»i 

c«ftrr»r« f^fKW «f*ri >:>8&-t* »rti»i 

f^'<f^wt»inj c«rtr¥: <<. cw. 

C8Rlt>r« ’R«r ^t«F >a«tr-«& 

m. <<1-^ «f^'« 

^tw c^tn c?5f I 

'It# srt^ 

«rt? ^••is ’ti^5i‘n-*r3j om-f^cms 

f^f«W ^?:8E 

r«f% ^K «ni «*‘f5 ’ti^jfTi-’tas «f¥t-r 

f^fif C’Tt'lt^lSfl 

«*•» ) I f«f% f^f^s »ft«f 

«rtci=i I f 

), (^>«» ) '« 
•«f®!r^Thr (>j>fl»8) •ifjll® 

i^*8 c5r*ttw 

nftstfir® 

Rif% ’r?rftc^?r «rf^f5rf^ i 

aT«t*rfw—f *rt^ 

>>^8 irrt»f «r^- 

WZV^I >»«■» ntW f^*^- 

«««. 19-33^ 

1 


•rt« ’R’Tti f»f4 ‘ntfwf^cf'iw ■«¥ 
feftirRwrt c*Tvjt8ta ▼wsri 

^ta*f5 fa^fa^t»rca 

»f« c^tc’f: ««>T. fH. ^w 

’f«5r c^^r ^ta fa’ftca i * aitfirmi 

aT"nfV^ niaanta anw »itt»i ¥f»5¥t«l 

f^nrf^wt«»a «r«r^ >fta 

^ja^ta t<a^ •>T« ^ca^r i »rli»i 
f^fir faatf^fia c«irc^ f®. 4>T-f*r. 

ait® ®ca!i I 

®ta cvtca’attcaa a^ntai:^ 

ara^ta^ fefiffaT[ ^txa 
^faf atcasr i <iiatpr faaca 

^ta »rraa*ii «M^’n ^i w^- 

ff^ fantfawtajca fefiff^a 
ca\^5tata f^^rtca c^it’r'rt^ ’fcasf <aa^ 4a na 
»ra®1xaa ffa fa®tcna wia^ 
f®ca^ « al5aft*\6tfa^ aa i 5»ai-fai*ta 

®ta^a afftniaati ^ifaataa ^il»ft«!5tat»» 
f®f%^caa «Jata f?nttae ®caa i 

*Ttc*\a c^ atc*T ®ta® »raartcaa 

«i?tca ®ta^a ’T^vTi f^ca^a 

fa’itca caftata astaai «tai:® a^¥t»^sta 
« ftvtatcara Siacsr 
^ta vfta I ^ff^ata 4f^ft»iFfat»3 
faatf a^ft»\5ta fwf««pit® 

a^at^ n^tca 4a^ 4l8 aPfa 

*a5 ‘flPrata af^^t^sta ncaaata •<^15 
c®an « 

aiSft»i5ta w« kiawfii ’tcaiai ®aw i 
faw's: ^cai ®ai « ff®, 

^rtcaitafs^ 'Iff iffaati feiitcawn 

3>rt£»f f9f^ '6lt^ if® ijwti 

•ftJfi fif% ^^tawNtarNr c»rt»!^ ^ 







'e *rcw «rrn=T i 

f^f^r «rti ^♦'15 ift^*n-nai i 

»iTc»i c*i5^itr« 

f*RS 

c^. fsiai 

I ^ti lEtai^^ f(c*t?r 

4^^ ^C5j^ 's ^ f^fsr »rtw 
^rwr^si I itaispt^w^ fn^tcm 

Sigma XI-4fl I 

i>«»i Jftcn NCERT-4fl wn^ 
fST, 4? tqtt’f 4<rt5»^tfl 

f^'str’R i 

NCERT-44 ^»«*a »ftt»l 

^t*f^ I 4t ^ff^illiT c^tn- 

?tp™ ^tCJJTRtCTfl f^. 44. 

c®rwin.w^-4? fsca^fl ftc»R i M^r 

Ifaut^r ^rtfBt^^jt^ 44^ *ft^4i 

>B88 f^f4 « nc44*n 

^ ▼wsfi '8 fir9 

fi¥t»r^apt« niW*! « nft4tn »r4CTi 
ftwl 'a ^f4 »it« 

f f«f4 Rr48 ’fn^Ti-n^ '« 

f9iwri|4 44^ nwni-'nf^f 1 

4^tW fflf^« >["nt4ST1 ^«tl4 I f^fsf 

tf8»ftR 8f4 >rttt^'hr«nr »r*!tfi ' 


4t4l CM 3541 ’f rWTpr 44^ ^TfH- 
f^f^i '« nt4»!t=r <sr4i 

41 fk^ cwi-ftrm* 
hwtf4¥ '« f^^Ftn^aptl *r^Tt4 *itw 
Rt^4 I '44 Pr 

'4TR’Ttftt4"t4 ^ 

(UNESCO) *11(144 4iml^>l 
'44 ^®Jt®3J’8“r4 4[4 44rc*lf9r4^t4 
c«rt]:4^*r f«4 4t8f f^f4 4t4t'»1c4 

«ltC14 I 

"ttn 

ntf^^C4S l?t4l 

C«r 4 t 8 4tatnr ^tt4 ®t: cm. 

4t»rt6\^?( <Sf4l^4l 4»C44 I C«tf5rc®^ 
4C44r 4T4tC4^ ^'®4 Tf4 

4^14 f4. 44-f4. *141^(4 
44 44^ f4’lf4^t»i^l4 ^f4^ 

»lt« 54C44 I ^»8«» C4f®fTt>4 

8r4«F C4C4 fr«l44 W 44. f4. % 44f. 
I 44n4 f«f4 

C4f%fTt4 ’4C»lC9f ■ft4^4^r«4 C®44r|fe4 

f4*rtr4 ^t«f 4r44 44^ ^t4 

«J^4 54C44 I 

4'ai44 C4f®¥Jt»» t4»rt^ ^1^4 

C»l4l4^f4W-JW ff^4rl4 f4^f|^4 

f«f4 n4wt^n« c<»trf. % «<w. 

srtt^ 4»4 *(c 4 f«f«flB^ ^ti flprtc4 wtm 
^441 44n4 ■l'aC44 C^fWfjtl 

f44t^ ^tfef^i“44 ¥tcw C4tn Cf4 44^ 

»i'«4 4t^fv4 4fjt'« 

C4f^1I4 f^4F¥4n 4FI141 

«rt4 ’ftp 444 »l'aC4 4t4tft4l4 
4FTtc»itffl4 4r«t4«rfSn5 >• c^rii 





»iw n'^c# f«f^ 

^ Ft^«® cf»in-4 

»rt»i *r^ ^f»i^r«i 

«W 

^•ntn^itir c^tWr ¥wi 
’Ttt»u f®CTf« JJtw 

•icn c^f®®it»i ¥c»isf ^tnt^Tfl nfl 
®t: sitnce'tti^ c»T<rrc!T ftvtc’t? 

srnt^ «cfiftc’f'T? ^5^ I 

®t: «rpr® ft® 

’n^f*n fw tAf. f® f^. 4^6. f® 

•It® fI ^ts »fn^‘rta ■fir«ft5f c’f® f.m 

ffJi® ^ I 'Itfl 

CT^-%Tr-fS 

«ft»ffc»i «rftfn® fmif i 
f«fsi f^r»i 'e 

»iw I 

¥#TB^ ^t?t ^tCfftfl 
?5Wt| *ff«a{^«l fWf »rtt»I 

w( ft® 

® flj^-tfwtf ft®tcn c4tt®: ft’i-r-'ff fcf 
ftWTORf 

CiSftW 41^5. f«. *!tvlfiiHt 
^8 fuit®^ ftvfit 

C«rtt®: »fl^. ft. Sttftftfl i&»lr JftWl 
ftfw ®®<irf*i ¥Wfi ft® 

cftfl c®ftf ®cfw cnft <jrff^ci^ «nt« 

I fttftltfl CfCf ftift fW- 

ftfti i« ft4t fl® fw I fmi 


ftfftwt*w ftft ®¥l8 ^tfipr Wf1 

¥n*r I 

(®ft5! ftf® cfc® f®ft®#ta fftff 
^ftfltl. »r*rT «fcf-r, 

?rt®®tf fsiJifft nftFtffft 

ff ntf I ffswtcf9 ®C«l ®t9®- 

9rtl ^f®ft*T «tt^f ®fT 

®t=n n®9 fcin i 

®^« ftffftft ®t9r89 >Srft9tf»r® ® 

®ftr®®'? ffC® Pfftftft CfC¥ ®fl 
¥C9 ’J59t9 49 ^ftftf 95Sltf 
I 4^ WC® ftft 49^ ^t9 ftfll 
«»t* %•• CfCf #C¥9 fW¥t9 

ftftftr*! CfC¥ ®frtft ¥C9 fe®9 

«rc*r-r, "« ®®9ttfe9 

ft^tf®® CniSl « «Ktfft¥ 4¥¥ fft® 
«f®® ¥C9Cf9 I ftrftc’&ft^. 
c^rtcfetftc’^t*! ® ^t® ftfti 

««-49 C9^ 'Stff ftc®«1 ®^C9^ f®<^t ft® 
¥C9CfSI I CfFtSR, ®t®^, ftn®T9tf®» ^ft^f * 
Iftftf. cfittr^fftc’^ft^. l®Jtft 

ft9C9 ftsft «rt9 ^««-9 C9*ft ft9® «r¥tf 
fWCfSIl ®^9 ftftft^l b'is «JJ®¥ 9¥f1 
¥C9Cff I ftCf9 mtfe ftf Cff® 

f®ft «f«f9ftf wcf® c¥Cftftn ntw I 

<«. ftt. 

>r5t*tft—«rtftft®i ® ^®f itfi 

®^9 ¥tf [5 >»'»«» ftcf nttft ft^fft 
cfc¥ 4*f. 4»r-ftr. •nf^vrt f® i ftft 
smtft^li 4ftrflf5t9tf ^rxtpri- 

ftra^Pm, w IPfft«tf ¥wcw« ftnrtti 
49^ ftfftwtfOlf ftr*4|R ft. ftdft 
ft® fWfl fttfw ffttf <stt< ftft 



«4 

i 

^>8t «r<fs«tcn f^f^r 

’FtcBf c^*ifn^- 

fecJlB ^I6l fsi^farntC^l () 

^»is> jrtrsj «t«c’® frcfl 
«t"i5it«i '«i^ >rti5:Bi»T '«f’^ 

fjffirsir f^iJft^ c¥t^l f^^Ttc^ ^9»\f5f^t«i 
»ftc^ aN c?J(i *rc?i ^«' 

»i%?jt«T *rft^ *fc? 

f^pT ?*n f^pT '«rc=r^ »ic*i^*ri-nai 

tUBf-l’B'e •('sc’BfB cat^psrfjf ^cacfir i 

(UNESCO; «i5«tc«f f^Pl 
>TS^T[ Wt? 
n?i Pint5 ¥c?i5i 

<11^^ nt^ ft-i5iT»j ^Pi"fir 

Umvi ^*fc'?li P?f^ ^sf I >s»fc8 
>rti»5 >iJtPi*it^ (PFf»j*itl^) 
c^ar 

«r<ftif 4)'^ *[^9 ^tt»lt5sn-Kap pspr 
Blt’Rti'5 I w (), ^^Jn () 
« «IWt« ( iS«>«r ) 

«[ti<ftp5^ »ic’5i»icsf f®Pr ®t9C«9 

«lf«plpl'l I p9pl ar-t-f9i:ifl*til f9f«9 
^tPlf ’TC’f I 

^JtC^rfpRTR fntfe*IJll5^ 

^vtnf^ I 

n»t*!f«--f6rf ^»^ «*t9-ff Pp^>ii -tt^ 

«t; «c¥ 

ft. tjin-ft 0 m. ft. ft. «q»r. nat^ti 


t ’I'ai *1'^ 

’jft-ftwtCT WfttftVtBffl 

c«rc^ fn-JB^s. f®. ^9^ I 

ft*ltC9 Psft 

^•\ ^fa91 ^9 ^t^ftfsf 

ntfiff c^tnwtsf VW9 ncf 

f®ft # 's ^a?99>rtic99 ^jtcntftca^ 
c«rti:^»[9 fti®' I «iil *T*i9 ftsft 

« ^9r99»Tt9W9 ftf’Ff « ’tt99¥ ft*ltt9 

^9t*( ^^9 I 

>;>%«• JTt»t ®t: 9t’t5*l’ ®1u® 

fn<f ft9^9a ntfi'y^t® <JI?«I 

I r®Pr ^t '^9 ^ ^nr'ffii 

^tTir siS'ft’im >lt9 aT^aPtW 

chaffy ^ftfi». nPr^t® *iPi^ii9i, 

I ®t: 9tn5*t C^!#t9 f^f«W 

9Jiit*ini9 r9f«i ^PilS® >R<r ^ i 

f®ft C«FC5fWtft® ft9( ^rnjT »l^^t9 %ft»l»i?t9i 

ftt"t9® 59ft{59 »l'9r* I ®t: 9^^ '5t995- 
95^9 ftp®® f91tftwt>lWfl ’Itf 9t9l «tC9 
Bff?® I 

91® '« ^®'5rf99C99 ftf®*'■lt^'l^rPs9f 
»H9[«^W fsft «t9l®9 firPsftft? f W9 I 
®t: 9tnB^ 9t’® « •{^9aFfi ftwi 
C9tnj 9I59991 ¥C9C^9 I C9n-f9?WC*l9 ft^9 
^9WtPlf nftl^9 f®ft **l8f« C»l^^ 

Pf99i «rTH ^i9i:i91 

c«itw. 4. «it«. «ftr 

»i«tnfts—^>r^9jt*i *iwi 

c«itw 9t9 mtjm »n 

c»(ft^tt« cw*it9 wn4fi fmi ■’»«^ 





»'• • 1 (t‘vm infiRa*^ «« 


^C«l 

»lflt« ^^. 4>T-f5f. *rfl^fptf v^\ 

>;>88 »[tc»i c^:=?f 

•ffiln^<trli*j «<i^. •It® ®wHi 

i»8« JliXfl f«f% ^i^re lff^~ 

nffl8c»r« c’<[t’prt^ ®c?r i 
c»T •r^ 

^tC® ^f*l«Fl TV^ I 

'fl n® 3T»tfV® 

fenwT or^t^ «tic¥ 

^ui 'St?! yfU ^mc^tni 

f®f^ »II^ «IC51¥ sf^sT f«i^ci 

®c?j n«t«i4 c?sf I 

nftnwfsi ^v5m nc’wnt^J 
m9 f«f5r c^ffTfsT c^T^tH cw 

^j>«« •rtr»i f®4t 

»tt® i ^s>««* »Uc»i ®tac® 

f®C8 5>«» ’Ttw f’lt- 

f^®r*!cf« nft»i^<rjts« •(8jtn¥ ® 

-8r8t5i* c^ffiTtJT I '‘it 

»f3^CT nr*i- 

C«rfC®»Tfl fn’Ttc^ I 

w^« fttui m^w cwn- 

ftiTPW nfli¥ti «r®tPi® 

wti ^ ®fr^«ftw nc^vn ®r?JW¥ 
ft® •iftwjtw fn-®!®. f® f®«*l •rt® 

w I 


C’tf^ttWfSW FiSlWl 
»T®t*ff®—^cntn « ^fwi nwi 
%»ftnt®5Br >»> »rtr® f5ni»rhr 
(ff^t5»i «rcTr-f) ®z:?i5ri i»«» 

’ttrn tfi® 

f®fs( 

Jitc»! f®f5[ 1*1 *rt^^c»r 

«iJtc^tPTni^ ?5( ^t® f®^ 

c^us^ •nr® *it® ®H5fi >:>«» 

•itc*i f®f% 

®W5r I »rtc»i f®ft f®«*ifw®rt»i 

®^ ® »i«® ®m *rt^5iil 

«(8ts{ ®?:?i I i»8»-’4> »jt*i *tf® 
f®f5l ![V«n|8 f®®»lf®®TT»1 *!tl^C® ■atti®- 
® Pwi 

^Vs ®c«i ®t«c® ^C’T f®f^ ^’8 

f*ifini*< 

«r»j tf®T[i 

) ®f®m »rtf nfi®t»»^i 

fW^l I 

f®(^ fjtn 

tw ( m%. ff. fn* 

f«f. >'<if »[f-»i®tn^ I 

®ftj5« f®f2r wi ® ft?t® CWH ® 
srmt w f®ff 

®tCff I 

•rtc® ®fil® 

^®tfff W4C® f®^ ®ttt®f <tf^Rf 



€8 «itiv« m 


fWI !>»«»8 artw «(RS!^» 

sr»?- 

ftllt=T *lt<ft9 f®fif ftW3T I 

c«itc¥s m f^. R 

'6 «(i^«i *nt^ 

c<rtr¥. «<»r. f«. ^i^ai caf^tl- 
(^fe. c^.) 

»it« arca^ri ^fa ^t«aa?ta!T fl^r yf^a- 
«aa^ <ata?ra '« •jt^ 

^a%»\5i» c^*\i, 4rf^- 

catfnasi <iia^ 5it^^t^=fca'« fafsi 
fkw{\ c^faiw itata’^ta Tmm 

^Kw1% a^sn «if^catf^^ta <ia^ta 

1 it«a«?taa cia ^ca f^fa «iaJt*i=il 

W aiaa catat^, ^“n, aiafatfe 


f^a(f^r»lCf ¥taf?l3f^( w affwtatcaa 
'*»i. f®. ^w«f ^a tfii^tfav4a 
acaftwi nca f^fa ajtrftaitraa IHiata 

^a^^-aa vaj^Cfia 

^f4^atfa^“iia c«ftCAp»rcia n«r w 
’^taai 

cartcf: ^tlai faf®a f^favtaa, atari 4 
c^^a aaftnra faf«w a^^fa ac? 

^tcfa i l^ta^Hata Ifefaaa 
^a caf^a nin»i-aa ir-4 

^arfa w ?caai cartcf? 

«rt^al ^fi^atfa^ Pr^^^aa^ fHii ncaali 
^aa faaai €ta1-i vwiaa i 
caf^a aca«r <aa^ aarat® nfaatcna wzw 
fsfa aiaalS a^ aan^ia a« ^«t4a afcana i 
^aasi 'aa^ ntaaHta aw 
'iftwa 'aa^ ^ta ncaaitaa^ 

a^a a? ^«faa ^t:«r cacnw i 
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^fNit c^ ^ c«i^5i '^t cw 

^c»n mvs^ 'e^^it^ i f^i ^»ic»i^ C9\ 
s»l I ^\ ipi «rtP 5 r mftr^r «^i -pw ^mt^u ^ 

<itc» I CTc*i ^f5rc9 (?rc^ i f%i cei ^t'S 

I *tt?tfi i «itB c?^ 

wcf ^c?i^ if^ ftwt^ c^li '®t^ ^-ifcsri 15111 ^Ps\ 

^5t»r car? to ^ic^tto-r ^nt»i5f 1 aj%a *^^r^^ 

^^rtR I c5^ 5f flc»T=» <^tiic»R 511 1 'fl’cifii sfw s^cnwi *flk*n 
^ to? »fto 51^*! ®T511 »ltR:ir ^I< C^ll I c%\ 

^1 c^ ^wi, ^9[ *fftii 3ri, sfl 5m, 

»t5l1 c^z^ 'ei?!! T^zm CfC^si 'ei^l i «ta 

tow c?c5a w to c5c6^ ^rs =iii ^ irt?^ c^»prw 
^ 5WI f»c«r »rai*ifii 511 *tt?p^, ^ f%I '81^^51 ipc^« <31 ^fc^, 

^9c^, ^c^it'e 1 ^ntjfr c?c-w 'ii^«f5i ciw 

cwtc»i¥ '6 iBrjt^ ^to9 ' 6 ^»ii 1 «tn»iii 

to (?9J3C5<^ ^iff« ^ca, i‘ib-0 »itc8iifl^l^ w, csita’f « 5m— 

'ill f«5i aft^nta^ «it^tc“t cir? f?c»w c?m? I ’artl 

tol mt9Ftc»» cBcn caf^^a to*ii? %a '«»i ati^ 

'al afrai ato^ ^ ’?$ ^ac»ii 1 ^ atim« 

canjiat# aw »itanr av aal^ wtaia «aii «W“i ¥9wrt» cal 

tot '*t.aa afacai iii^ ataat ^atat a,99F 1 ^taaa i.^b'S atca liaijtm 

C^ 'ilC’R I 

to tacve atiwa aa falcai ai i ca atto aai wtwt cato*i 
aaa adto atical ^tomi ^ta 'll aa cs^t’ti ac* a^«ma 'oto 

»«iaa inc5% caa^to 1 'laa oiadl Ip 9 tata hrfi atl- 

caa, a» ati^*ftoa atat a^tfew cafaca 5 mw ai 5 t»iai ’aat aJca 1 
aiti cipTr aa®aa at i apiRma acaaaii mtol via, aiaa>e 
4a® aapia «ii# Icfimatw » to i^a to. wa k^rataW^ 





t* 




tt* 'f(^ I ^?[ ^twr^fl? ^5fii ^?i I 

c>r >RRf »ppc^ *rt^n ^ c«rrjf5R 

9^^ ^ ^®taft^ f5?^*i ^ixus 

n’f^ ^s{ I ^5t^ sra—flft^taft^ «it^wr<r ^ 

(TO ’Tsi< I ‘fl?rn?r cw^ijsrw^ ^\^ f?c«p flw i 
m\ ’*FW OTi I 

«ftsft=^ »Ri^t?( c«r^,%sin ^c®t«ft^t«r (?fZ'^ ^ 'e^ ’^ti:^ 

^vs 4t5?i f^nr i 

t£i^ c’tcs tfiipt ^TO5r, 

^ K^* SR '8wq>ii5 ^IUCSTI I f^«R 

^5^ ^s^t s^tsi f^r»i^ f®f^ csf’fj^5i I sit?sr 

OT^rJS^s^ %g «lt^tc«r ^sjsi f%, fipf 

“tSF^f^ ^tafsi«l I f^l «2ff?l 

«(<^TW ?nre tilt »i*i?r c^^^ 

ntcfl I «iit to c^® 

MiT»!*c^^ I ^C5i ^t^cstc «fPJ?r «rt^ 

*rt^ TW TO ^:®1, ^?r c»i^ 'sito’R f^?it5 «iir^^tc?r 

I 

«i^R«(l !Fito TO <l?i^^’?^tc5T haitofi 

fsisl 91tTO^ 'iiTx ?t^C5tC8f5J ’tto^ 'Itfll f^stsr 

’tm sR?i «rp c’rcsTJT I *f:»i •rt^^tfl <pvtai 

m sTl—<il»l5jf^, ^l«C=RI C^ I TO 51t5d 

CTO C^tsf I 

srnsig ^r® c^tr®— 

®»!w c^^.\ ^tlwsi «it®tc»r 'Q^TO ^ If^to 
TO I '«?if^^?f TO c^, cflf^tiijst « art^®t?r ^ i 
«ij^ srt^t«[ ^rsr?j ^to *i?i^^c®i 

TOtC?P{^C^ ’tif I 

' (R^ »rti»ra 1 f^fTOR^ alw ^wsf irto 

h®Wto ^ ^TOS» TO!! l '6^ TO® sTf^tTW f«fS[ TO!¥ TO 

^C?!!I to sv&fe »TOJIt^TOTO TO'TOW TO® 

TOW to f®^ TO® TO TO=i »«®*N to to 1^c®:«tto 



5RI cell c^ 

l^sTTtw^j '« «»tcsi 1 i=vi^r I 'itfli m f%f^ 

3lt«R ’F?IC»T'e, «rr® w ait^ I 

*it^ ^ ^fai5»Wt=i «irar c^ts? wtir^n 

c<n:^ »Ttf^r5 *t^c9T 

^t€9i ^r'si I f%i ?[t«9i to 

I ifl^r^sr f^»rif to «rwc»*r '€^tc«i i 

^K\ ^1 ^z^ 

Rl f^c?f c««fc^ f^^*r ^tto F’lC's *itc?i I ^ ^:*i5? ’fcwi i 

uat ^^v^ «i<t^ iJ9«»® »rti:»r f^w^ sirnfSr ^tz'^ ^c?r 05 ^ 

u^c5Ri uQ^i& tii:?i 1 ?:?t^ ^?c»i5j I 'si 

^^ m I c*»tN fk^ i 

, ^?rr<f i^t^it^ =rt 1 ^tui ^cf?i fe«f% 

OTC’t 5Tl^T ^ I iJa«'® JTtC^^ 

tiic?rrc?rw cw i 'et 

'iit?tc?rc5»^ csjt^ur^ c<l^«T to ^t^rtwi ^z^[ \ '§^1 aFw 

^f(f« ^to iii:?it«r5? c^ 

f^^5? "itwij «rt^t«r<ii^ to *ito i c»nM ia»8 

»rtC9T^ 1 

^nt ^<n 'S^Jl 3T?!^t?i:¥ «ft5ltCWT 

^9itc^ tfic^tcftc^ni '§w?i c**z^ 

« 

^tm Mft^n «i?fc?tc<f 

»rto «rK-iT ’^ZM^ I c*!to i^tirt^i »rt^ '§?rt 

^^-'st^ Strewn Hfk iJicfltcjR to «it^ti**r ^'»rt^ ttfwisr, «<|5? 

'5c«f?r to wtf^i:«ff*i ^to»W5» 1 

oFt^t «r^f^ cn>H =?t5ii- 

^tc? ^3r-tot^ cVt-nwi 1 »ni =?< to 

«ttr^ cn iiir?iti*ic3? •tt^i ^ *miw, ♦rr«« < 3 ^^ 

W'e^i i^c^i »rtc»ti ^tt»r ^to 



Wf»f'«t 

15C5 ^Tt's ^?rc»r!T i >fei« »ftw niiJt^T 

ib-vo 9{Mt^ ^ f?tc?r ?»t j.iwu <a?r?t? c*fi:»i*i i 

c^h^€ %r?i ^ c=»^ I 

'8rjt5T?p^‘ ^i?r ^^51 'srrst^it^ iss^'o ^t^®T 

it t*! 'sif^apsr ^r?( Tf-t c*ic»i^T I "Sit? 

'sjt^c’t '«^Tt?i c^rs c»r^ 

^sf% ^ »!t^11 ^C9T ia^‘^ ai 

>[^l5T *^^1 «ii?ir'<ftf^ cftfe v£ic«ti:?fj^ '«iti:^f??Ptfl 

^’tC?r ^k^5l t£|^# <^fB»f I dl^ ^=5^^ ;qt^ I 

TO SptCTO *tTtf?»f I 

«i9oo 3it^9r I «i>R’«fj cTO 5i5?tr=» >iC9r 

f»r^ ^tf^ni ?^r3ii—dic?iri?fsi >6 di:?tc?n:5T^ ^tcistCic^ c^rt*! 
int c?^i I ^c«T 'iic?i?:?fs^ "sifsr ^11 n^n '«iife&t?i 

c^<l1 I 

«lTOf C^lt^F «lt^tC*H?l f«re513 ^tW1 L^,] j 

f% ? ^tf^ i-fel i« »fl^TO1 

*t^ C^\^^ CM®! I TO TOll Pt'OTO^ff dl^?!tcsf=f I 
C^»I— til. C?rilt 1 C?TO5 *ft^ C^Z^ «£lWlC?f^ 

5»tTOl \ CTO^? C^f^ 

CTO^ I C^®lf^5tC^?I ?t«H, »13ltfe *t«»>si II# 

^?c5i5i I c*rt=ii TO i5tr^ ®4 »w ®if^*«r5i cTOf«c»i^ • 
f?csr?i 5i:<(it l^lt?tc?fC!^I i cwi^f? 3it«ii 

'e fsf^g d)^?tu?f^l ^t'®1^t'® =^?P I ia®*!, »ITW1 

ist ?tf^^t^ f%51 «R TOI C^CT ^t3l1 C#tTO mCTO 

<5ia'»« ^1^5T TO ^f^apif TOTTtf«IWtfei1 
TOt ft':?! f^^TO TO TO i 

TO5 C^’l C^z^z^ ii5.« TOC?l C»I C^l^t'e C^*l I TO 

«[t^ 3i5t¥t«t?!t5i $ii«ni *ttf^ VHtwi I ttcw?i cwz^ 

^t^C»I1 I ^C^ii '6^^tK ’H’t I 

^^»nTO 



c^tsui fkmt c% -f’jf I tul 

^t<(i wc»f ^1 m f^pc^ ^ti:»i i 

f^C?l '^t>1t I '5(t^ 

«tC*rfl 591f? ^CJfH il|%? *tC«r 5311591 I 

C'fC^ m\ «jf^3p5( 

9[T’!tc5ii iiT? ^11 ^nri 

c*r<fc^5i—^tjji:^?jt c*i *(^-^?i!r *it^t?r. ^i ^55 1 

V<|^ »|^ CHtill ; ^<t* ^TC?^ I »f^-’i?13PC^ 

'ec^i'3 (Supersonic wave) ^1 i 

c’ic’pc'o 5tm?i 5 a 1 

»rr?[Kaj ’st^rl 'sif^aps^ v£i^ f^c-rif «i^4f 

9TtRc?i ?itf%aT5 hatf^t^al m atto c^9\z9m \ 
bsfa ?ic9ii ^1 ^Ptcw 9TT^c9fj 1 

^^9i1 «ifC5fa <lrc«ra c^% %«ra 3?tC5 5tfi(f?a^ 1 

cmt ^ '« CJfita 

05^15w I c?<i C3tc?, 9it<(t?*i C5ca 1 

'BIICmI I «(^jtc»ia ^C9f Wt-’TSl, 

’'isrt® srtc® «(tc« ^^c*ni Hfc?r c^iptJi 

9nia fa:*(a m ?(t <fc^^ ^na sif ?f cw«ai 1 

c^t^ai nfi? ^%'M ^lavT^si 5tt^?r if 9itfe I »iTfe |c^ 

»Rf isw ^tai 5911-cwl I r^i vul fawtc^^ fe 

9TiiSi %9tca Mi "itai ^t^ta 58ii.c^?ii '®tr«t <itw =« 1 
^v(U\ 3rt^:^ I ^»!-St^, ^Tft-:^®t^ 

wt?r I 

^w^at f5^1 asca «aw?f 

^tct wtc^n m\ 

31*ltii vnitTi ?t'e^ 'ear?! 

mt^ 1 



4* 


'e f^fw^ ^ «p*«t5rtw ^«f 

«ttc^ I *ii^ 5f?iftc?i c^t^i'e ^t<(1 ^t^rsT, 

»t^-^3f 5q5f^C^ «ItC»f I ^iw ^zw ^ ^ I 

'Slt^ »f^-^^9pc^ ^ I ^tOT 

'^n to »ic^ ’«rtc'v \ 

»rc^ »ii^« ^u\ '« «t^f^ I 

«(«c‘t?i ^t«rtfl v£i?F »T?3P« ?i«(^ iftto I »it^w 

«rr:f, ^ii ’ttft-c^t^ ^1 

m »Tt?twi I ‘11^5? ^ c5!t^1^?i c^HRc^, ^^^1 

ilt^ 'Ric^ wtto c¥^i I 

^t5, c®5jf5? c5tc<r cw:^^ c*r^c^ 

vii^T^ f^to «'efiicf^Tc?!^ »t«r ntc?i5T i 

Cl# 'ef«ciJ^t?i ^tci c«rc^ c^'Qiii 

1 f^ci ci?tl ^c?rci ^C9it it??i ^ti 

^C1 'efflCl^t^I, ^1 "sJlfCffl l^tci ^C5iti5 51^^ 'SJttm. ^C1 dc5 

^it?i I «iii^5r '»tC5f¥ figt ^ci I 


'S 

«{*!( il ‘^111 Clf^ C^5? ? 

. k\ ^Itltcil CIH <tt5? ’«Jt'€l*tl csrti ^C15J I <41 c^^\^ 

^tci f% ? 

’ll to »rtii. «t«ti I’l 
^tot«1-«* 

b I it!ii w c«ic?r ^iir. ^ti itsifJf’i totitu 

*if?Frfir® 191 ^9^ti 11^ »ii ut^ti toi 



c^^ f«f%^ c^\-^^ ^Pm ^(iii w:^ ^?r 

maj^ c^ 4uc»ttCTC»n fNl—5{ir i c^ ct, »nnr srt5=5 

^r^ia'e i »rr«rt*n5: i^'aTtw f^wT^ to«t «r&fJia5 

I »rt€Jfi;^ ^tv\ ^ ^1 tut 

f^’itt^ f^wt^:??r nm c^, c»!tc^iB ’ttca if*T 

^ c»it5pt^ 5ic«(T I f%i '»ffi[^, 

fii{t<{t^it!r ^'hri 1 vut 

f^wT^c*f?i <ftfl'n c*i, ^if^ ^t^?j >(ci(T ^?r cw^c^sf. 

c»r<fc^5(, Tjt5|f5r^ ^*r9 f^?i ^i?[ 1 

^ ^i?r c^, ^tr?i nw 

sits^ c«i fg^i ^01 c»r«R '5rt*it«^f^c^ t5 'e 

?C«1'e «iJ«fiT« mw siTS^r^ c<rt^ 

I siT^^r^ c^ 3T^»i ^ ^\f 

s[t<(TC5i 9n I TO 

C^ 'Sl^ltf^ TO (P\\ «l*rtf« ^5 TOT TOjC^ TO I 

'STt^ttW? f^t^T'Nrtfl »IC^^ '« «T^C5^*T, t£l^ Ifp ff^ tor To! 

^*f®i C5^l ^cif I 3Tc^ «tf« ^?t?i < 81 ^: 5^51 toi 

^1 TO^=T TO?T ’t^l TO TO 

f5^t<it?T?r I f5^t«rtTO ^‘src^'e 

5^CT( I Oet^ f%«cw?i c^cai ^ 

C^ltwt^fw I <?PT5T, c^p{ ^*f5f«rl TO CT. CT 

?s*t5F<it5 n^1?r cror «itw, c»t ^t( cwc^ c^, mit 

^fin OTc»r f^ni c»T ^f«r?T toc¥ i f^i c’^ c^*t 

5»1 <tt^t5* ^5f1 •Itl^^T *fCM ^tift«rw ^ 511 I f%« 

C^ICai ?p^ C^VSl^^tZ^ ^5 511 I ^C^HB 

TBWT« 51^ ^B5i «i^tc»nT TO ^*n cw ?—to ^ 

cTO^f^«tC^ 511 TO TOmtW TO TO I 

srrsi^^ «T^TO ft?rt TOTf^^ TO'Q, "rNTlfii^ 

TO'S sii?sB «it!i^ TO CTc^ri ^TO ^ ^NfH" otc’nr «tt?rfii^ 
^1TO TOV »I515 ^^TO 5ltt^ ^»rtWH TO TOilt 

^fii «t^t« *r?Ji I 



i '*1 

^5^ f^^t'ht'till SR:® C*l 3Pt1l*ff»fil 5F?«ltH, 

«ftf I ^e.*tf%fl =!15® f^ni 

’itcBfR I 'sit’Hi 

t5 ic^ =19. c? wuz^ *rt9:^l i 

f^5l?l ^»I >!C^ ^W9, CJft'ffl, 'il’?iT^, «rff% 

f5«1 ?C«l I ^t?l*l *tt5T ^t'e^lta 

iii«f8Tr^ I 

'^iK! ’i«ff< 9tc^ I 

9t»o C6f%^9i 'sitcf, 

vrf«(^ ipsi^l C^% I ^C<JJ «^9tN“t « ^'Sa^wt^u ft'St'Q 

csf®^, »(^?rt®t^?i, ciFtc^tf^^t 

♦it€5i 9T91 c’<®>it?r 

^tC8f »ll5t9j 1 ^t^l, ^t^tr^l 

C®91 I ^1^ f5^tCS|t?l ^Z^ vly <r5»I f%f%« 

’FW I 9Tta^t^>T 91 l^ifU99 ^tC® I *11^1 

91T^1' 5®rC9?l 95^9 9C^ 9i9FC^tWCJT9 ^C9 3lt9t9*f^S 

^z^^t cm I <1T=r »!t9f9^^tC9 "ffk99 aitv^lC’k^ '« 9^=19 

9tf^nr ^t5l fw:9 ’ftii cw i* C9C9S i® *r^'K*t 

C9Cf 9t9 I 'il?tf9?( 9tsi9F (Alkaloid) 

Jftfl' I 'Si^ ^*ttf9 C9C^ ^#5 

?ni I 99 9^ 9CSr fsjf^ C^cn 

*tT«9l ^ I *lt9 C^»f f9tti:99 ^9 ^9 '« 9CT «lt^9 I ^t5ltC«i9 

»llt9 9^599 4tt5t*?^?l ^9t9t9 9r»rt 9fJt9lf»rat9 I 

•rtPW 9C9r «119 C<519 ^C9 l^ 91^ ‘ 9f1C«r^ *{tt99 9t*(J?:9 ^991 

9®t9 *tt99t«l 95I1»lf99l9e C9l9 9tf^ I 

^«9t^5t9 9l9 C9C9 09^19 99 ^\ I «lf«f9'8s 

9t9t9 *119 '^Vs ^^99 «f^, ^t9t® 9t3|t9 C9W 

«rc99r 999 f«f'5 '« 99t9 ^f®9 «t9irfl9 C9t9 C991 9t9 I 

9rf®f9V 9t9 9t«9T9 <^t«9 ^99 ap9»*t:^ 99 9t9t^ 9C«9 «lt®99 

®ltc® (ill «Jt^99 'Bite® 91% 9WI «l?^9 TO‘ 



) TOir , 

c^'N c^t=i c^3i »(t^€%i c?[tn cf'^ri i <its» 

« 

»M»r »lt5Tt3ff^ caw 'sjRsffll* ♦ifa^ltc*! aitarl I *f^CW 

5it»fi t^:in«j iias^i ^<aF?r 1 nm firw^ 

at5, ^u wz^ c^t^T firf^wa ^t«r •'bIst 

*rr?i 5fi I 

f^f?«f 


faarjt^ 

55^5 a5t#»(*r faatfai 

^>c>i f®c»iaa atai fncfcfa i 
^ta aa>T i • a^a i 

fefiafavta afaat^i fttfaartacaa a?^ 
afar ^ftca fna^aa calfetfa- 

aj1»! ’fti'^wa faferafea aa i 
atc»i f«fa ^cfecaa fV^ ncaaata 
afc» 5:^ ata t 

aifs^raai fatfa^taraa strain 
Sit'S f®fii cac-i fa^ca «ittaa i »«i 
atw ^tat«tta fsfa fta^a cat^tft^jtsj 
ntci^caa ^atfaack'®^ faiv aai ait 
aaci^ f«fa ^awa 4fta' >Ta aafS ^a»«i 
'jia cai?Ta aia^ ^ca¥ <:ttnti^l 
^laa I ‘sta^a acahfa’ ata^ ^ta <jva{6 
acai «f-f^ai at® ®ca i ai| -tijsc^a mw^ 
atca f®ra fawtca aataf-^jia^ta 
ntai i>8a atca f®fa ®ta^a f^ta 
a^C'JtcJTa ^t%a ntata a®taf% aa i a* b 
atw acata ?fa «ra4?tt® ^itafir® aca 
f^fa catn caa i wt^f « wtiaft!®a aa 
fawfa « a^ti 'ttca a^itfa® 

amaai ®#i fa. atcwa «(taw 

fflfacaa to f®fSr nPwaf >n!ft5a< 


c®aaf ^fla aftfea f®cala« 
acafac^a i ®ta®^a ?fa acaaTtata « 
®ta®1a fan acaafl a’tcaa acas atai- 
®tca a®i facaa i ®tac® Ifaat® « ^ata 
c'saa ^flcaa Ftcaa ^aaa a^c# ®ta» 
aaata #ta ^ai aata4 <aaa acacaa i 

•tawtca ®wtM^ aurtr cat4 

^ajtaa artar cal^f catiS^caca (^^a^ ) 
a® a?t?itaV nacataaaa aiac^a i 
a^ralca.^ta aaa anffa aaa i 

fsft i&is atca atUia faifaartataa 
a?t<f1a®ta ^aitna aa "aa^ i>a> 
catlS^raa faafa^tacaa aaKfawta «rata 
’aartncaa aa arai aiaai atia 
«ratfa® aaatiaaH-fawtcaa c®\f®a artan 
aa^ ^ta caVfaa aiaaii %a faa i 
aftf®c® ^afa ara >»'»« atca aftrta^ 
caw f®ra aarta aiaa i ««a atca f®fa 
a}8a ataftfa ataa awai i»«o ata 
aai aaci f®f5{ <iif^aai, cala w « 
atfaw awa i >&«» atca r®fa 
awitnai caw ^aaa <irai ata ®trt^c® ata 
ata I »«8 atca f®fa aaKfaita catiaa 
agrata TO araa I ftata ® vaafaaaa f®f% 
«(pa»j8 ijff f^tataa i 



«ftiR « 


^ I fV^n^*it« ^i®^tnt«ritf 
f^-«, fn. 15 f^tis^»r 

«•, 5i*R Ft5t^ c»pr 


I «r9f»f Art 

^^<(ti^--c»fti*iiir»!t»j 

'©o, '®tn^t»ii 

«ft*icn?’a? » 


«1 


b- 1 



5»^. c?t« 


f5f. fH. f»r. c^^f^^Tt»i ^»T 




cnt: ^^5jn?r 





B 1 

C’ft’Tt®! fltl 

> I 

«r«f^ '9ft 






nt«t^ 





b* 1 

c? 

t 1 



«f®« f^ffafar 




a^Tta 


c«rf»rcWt ^c»?ar 








%iW^stW f^-%«, ?t«rt lt«rf^ ▼f3l¥t«l-« «'<JC4M 





^ ^a>io ffftn 


«i*iiiWir5TW 

-rtfl\?r-f^tc^ «r«rt!T f^f, cft«n, ^ftsTt 

5(wj I f<Fi «rf®nr«r^ i ft^l f^rti, 

ni’ifJ ^tr’f'e f5|at*r-sr’tr5 ^ «ft^w cftn^e 

»iitf w«tr^ ^11 'iT^« wrf 

<rtw«*i *i"»lc# iftail f^f«ir c»r:n <rtw % ( i&siRw 

c? ff»i ^*11 ^ «rtftiir« sftf^r^n «rNr8i 

^11 ■ left's '«c^rtof« 

«ftsi:^1, m9 «rf®W«r¥ l (Lunin) 

5f^i «r^f^ ^twi wt? 5(tfc^ cW"! *tt*i,’i??W9«i[ c^rtfesr, Tjtfe, 

fsTThim ww 't *Tre*T « <rf^«r nfrt< 

<fntw^ I h, c^m, tts^i ntitc’ii fN ntit nti «n i 

^tll¥ ^Tt(^ ^ iru fc^i m iwn ^trfifsn ^ ^n, ^ 



•Ill 




^ ^ ar® fsr 1 '«r»it*ftw 

iljtsi (Eijkmann) 

f5fjFC,5T^, iirSl f^fir c?<rc»?5f 

fitful cfltC’T ^rtap'N tot 

5itsi I sff^’rTcii wz^ «rr^f^rr5i 

^C9|5r I Cl, 

^tc?i rs^c^l INI’? c<rr® tT«i1 

cifiwfir citn 

I f%’8 ClN ^iCll I'll*! 

fiW ^IC’® ntic^sT 5^11 

(Gowland H. Hopkins) 

«r*iW ttmcui im •fli'ts 

(Accessory 

factors of diet^ «ltN I 43 

^I’gtci «rt%3 ^tTTSTI, 

^ (C. Funk) 5N flNlI ^C3 
ifliR fentftH 

cnt»R, It cificifi citc’fi «rNinf5F i 
^f3 nCll'TNli 

^*f?t=r-43 5(ti^3*l ^cai I «»t%3 

mw 4i5 n'®*ii <2rc3tw% i 
f«fel (Vita) itPT i 'Sfts 
(Amine) Wt^l n?tC<3'«l53i*r 

ic»f 4®fn ^c»ii f«^tr*jii fiwtit 
sti«-4i3 It’S, '8r®Tti-r^ fentiti- 

'®f»l itntifi^ 

*r<ft< 131 c^rtfgiift®^! «rN 

’sritfim 'BTJtf^® ^®f3 Vi 41^ 
♦m ^1 sc’s'i Jicw ficn irti 
fW^f*R:¥ m CIC® ^tC3 I 

C®h3 ^ «IC1¥ 

«rftnw 


13, C’T'ePw faF3l '« «tfr® 
iitil c’tc? I f«Mfi=T mti’®: « 

«rt%-w’tc’®3 iti I ic»R~ 

^tz^ f®^TflC13 'SfStl 3C»f 
^rt^^’StCl ^3 11 I hflf 3N3 ^ll*t-!fv 
3t3 I 411 ^3fl. C'®?!^®! 

41 ^ C 3 t^-«rf®c 3 tci 3 ^i®i * 1 ^? ' 3 'ci c*it*r 

cnr3 lt3 I 4^ »I1C3 Itll «r’PtC33 
®^aFTi® ijtfi ^tapll ®C3. It3 ^c»i 
1^1 ic^ I 

l^ltci Itll «r®tC33 f®^tflC13 w 
'Bitlll •fffll^® I ®C1 Cl®f^3 faF31, «r?f® « 
tif-rtbi «if® w C3C1 cit^tijS 

®C3®i5 ®tcn ®t»t ®31 ^C3C® I 

f®^tfll-4 C13C® ^ ^ ’Tl^l 3tci, 
C3tn-2ff®C3tC13 1*1 ®1 Cltltl 41^ fe®tc*r 
il 13 il I '2rt3 c*f* ®t*rt? 
*llw 4|5 Itci I ®tl Pt® H 

3®C13 >1113 >ficar 43 f^f® icfe 11 I 
fV® '?<f%3C‘r3 «1131 3N13f%8 

«rr3tC’t 4i5 13 l f®fetril-4’3 ^»tC3 

cii 'e I<3t3 13, ®ri 

lf3, ^fl ® ftc®3 l1^«?WtC3 13 11 I 

=rfitf3i C3tn, ficli®: ji-'eil, ii iw 

it«3i, cisit, ifisii, ttntfi, gir^i5»r. s^cift, 
fifecilfiiti «rtiiii ic^ 1 %n3ii, « 3t 
ciVi^fii iiirti icfe I iti, it^^f, Ncis 
^1, ’ll! *tt®t5®‘ "Tti'n^, ^Ni. 
C^C*r 43^ 3ltl%l l®3ft®1f itcii 
l?l®3 C®C»l r®T?tfll-4 ici^ nfiltw 
ift® I 

f«^tfl5r-f3 ic^ Iltll^fil f^t^l3 
nit I 4'«fn3 iw ®ltlf® ® 
nt^» ^tci I 

f®t?tfii-^> itn, 311^1, citni, f?t, il« 





f®*(, 

nfii^tci ^tx¥ i ^®tw 
^?W. f^HI *tfwrCH 3Fff% 4^^ 

f«i>tf*isi-f^, nt»\^, sfc^ «nt^, 

ciJt*ati:fei. Hsl^. ?<f, f^^i. c»i\, ^t«fK 

’t^, c«ftitfl *rt«ii I tie’s 

«r«rct C5tct itf% nc'?, C5tt 'sii. 
gt 'sd, tf? enttan «tn 
ctti ct51 entt'^n catett 

?f, ^nr 

tdi f^^j « vim s?r 

«T« « ttfl ti I apct 

■rtUffl^ «mK c?ti 
ctf I 

f«i?tftt-r5T^ t*i. «it#t?i st*i. tt’ft*!, 
c^tni. ®tc»i tct8 nfflttct I 
m 'Ofstw f!iarf^t«i, swtu^l 
'9 td I 

f«fetr*it-fif ^u\ iJtta catn 

! ntftfli’s: tfefl-tTiS, c)>t>iTtdl, 
ntti »!fi, cf\\, ^t«3, 

’ttt, ^q[9, C5tt«11, 

«it*i»!^c’« tffltlcn ttr^ i 

«lll f«^tf^t-f5T Wf ttt ^r*J 

^t5i, tt« 

mi9\ ¥»i«rf m I f5^tf*R-ft cte^ 

w*^f% ■rtfttj (im ^tet 

ttr« (Scurvy), ft. f^JCtfltl, 

«rt5#ft td I 

I nm, #t5i 5t. 

nfflttet ttr^i ttf, 

*it^»r«f4^« «itti titra ff 1 ftf 
ttf I ^rom, 


wet 

tftttct f^w«itt I ttw 

fv-^tlf ttti (Ricket) 

catt «faitt I catett 

«rw nfatra*^ i cattlSa* «rt^tt 
^«2rat*T cten ca^li i ta«ea, 

titC'S ^srga ftwa faetfe catt 

trartata a^tat i f®^tfaa-f®-»*ia 

^stea cae^a «f®j^aft^ afittltata v 
a't.^atcta aiaala '^fttfrea aa ai act 
^tai^taf«rta at?c® ttca tiJ 
^tsfafft «nt|f'3tcatct^ aftfa ttatcar 
"lact^ c^caf fflCf^ cateta a^ai 

aca tfe^ I 

cait^jJtfa, ^ffri- 
ta « ftatcaa «f?taarfa^ %5?fa aja?f« 
aca ttcaf I a^f^ai, a^jta 

wtttfa t^CTtftt. eaten f^^tfat-^-'fla 
Wten ajtt nt'sai cneii sitatf^fav 

at^^ftaf tfaalt, 
tfaatet ^rtfta '« ^«ttap tt« 
•aracia fctl a^catatfa t^ealftt catena 
^tfa'Sta nc^ I Itai tattft^taf%^ ^an- 
atnt wn, ^atfaa tt« <na*i wa 
«fcataf% ntJtfaaF nfaaja ^eaa. #tai vai 
eaten ^taatai at ti atett act i 
v^tfaa '« ^®tt«* ntaj -naena w aeas 
eaftete^aeta nftatn ntai ette^*" 
c»>aeta «r«tea ^«^^ne«a aFcatatfa naa*ta 
ncara avaffnat ^tae« W« ¥ca 'i 
fet aa^ta av«rata apia ira»a ^^f*rc'^a 
at^ten^a nteva ^«ta ne^ i ttvfane^ 
^tfn'9 wan: ^t aa, a^aenea 4ffTt 
faafteta ww wi aea ata i 

fw^t^t-l-vaa «reatcn tiaFtt ata1inre¥ 



%w 


wtiT 'S 




^?I1 ^tf I 

«rtsf»«r •rt'eai 
I «rci*i, fk*iti 

’fitf^JT, ^twf*i, « f^r«if 
«r¥ts «rg* nf«>iti*i i 

<fttTv<i^ 

fci m ^tfl 

c*r^i c?i I 

f®fetfiI5T-|-ill?I 
^cn ^51 ^C31 f^wt^ 

«ftC« 

I 

f^*I, 'S ^>T 

nt««i «iii *ff%*it£*i I 

’Tt«ft?i*r^: ^tcitfBsr sitw 
I laify, sTt^ii 

(Microorganisms) C^C5 
« 5I^«f f^VtCfla *W f®i5tfta[-'il^5 
I Jitsja. 'Rf^fnn, «ram>T, 5a% 
'« ^ 5 £aa <rtt^ v«l5a i fafsa 

a^a a»»1, at»r. cartaitaj^ (Molasses) « 5ca 

faaiatsfl »ruaraa 

nai^r® ’HF '« atfcaa cn^ ckzw ^t^a 
•ffwtca *rt«at ata i 

i 

f^^yttaa-caf^ aa;®? »!^i-nt^i, ata ^ 
att^i ^ta 5tc«ia t<?ta, ^tat^fH 
'€ afar® atc^ f^fetfaa-c^^ i f»iaf ai 
aaicaa aaa aq^jj'stcn 
ai <Fta^a ca\n »r<iati’r f«^tf*iat8a acafe 
a'f^a »ivraai «rtc<F i 

f»^tf*R-fH *ttf®caia,, at^tfac»ia;j »nt- 
a^wa^. ^aaitcaii, ^tatai' '« wtar >naf 
•ft^l artt^ I 


?c»il f^iJtPiaaifaia cat^tajS »ffa5i i 
fawr4®lai ca^a^i f«t»ifacaa atatafav «ff5 
« a^ Oi^snn afca^ aa fa, na^vTatca 
yPara ^ntca ^«ra ▼ca ca'cacia i 
^tar^Fta ^Ta f^fettaanif at« « 'eataa 
aiaai g^tgfS ^ac^ ^a at— 
»raca?^ a{5asi '« ^aatastca cat^tca *ft«ai 
ata I f^tfta-fa-^acsrc^a ata« 

«fa£w fecatacatai i 

aacaa f®^ff»icaa ac«r ar^kaa 
fs^tfacaa atf%^ ^itra i f«^tfaa-4’a 
ac«r f«fetfaa-f® « f^fetfaa-l-^aa a"a# 
«ita f^^tfaa-fa-'aa »TCflr «itci 
f«fetfaa-fn-<aa i nfaatca 

f«^tfaa caca fenftcaa nfaac^ ^a^tal 
aa I ca-T^ nfaatca f®^tfaa-f® >sfac*ra a'ca 
^'sfcaa 9\wa fanat®^ caai caa i 
'af^aa'ta fafai ^iftata 

f«fetfaa-Ji’a «(£at«ra i ca aa atc^ 
f«fetfaa-4 fa®ata, c»r«fa «ft«F<Ft«i atartca 
« fa«ai '^fa^ita ^rta §a%i 'st^ 

f«^rfaa-a’a afaac^ 

"« 'aa^caja af® ajaata ¥ai cac« atca i 
^tafi« »r?af at¥-a^, ^rwa, c^cn, «fta, 
^lat^fH, nta^i-ai^i, c^taJtcfetsrt'sta 
at® faafa^ catca cac^ f«tJr(aa-a’a 
^®ta ^^ta ®ai aa i 
f«fetfaa fitata^: 

asaatfta catata atc^ i •awa 

£*tai it^tata ’laa ^ «(caffel aca ata i 
aqtata, ^a, ataa, at®, ataa, t®a «r^f«a 
aaaj f^faa «rta aa^ atc^i 

«ii«tw at®w® ^taai »ta^ f^^faa atl 
ai I a^aa at® ®it®tiatacat^ aa- 

ata »raa ai ®ca ata i aata 



c*ff^i wr»i, »>i *r^»i f¥wi 
^t»rt ^ f«^jr ttfltn i?c« I 

#t5i c^rw ^c«f4 

C<fC^ ^J?tStC»T C^ 

cn^, ^1 5T^5^*(R 

»[^ar i 

’ll iitafi ^tsuz^j^ Tf[^zw^ 

nT«?l I r<Fl »T?C? 'etn 

^rl5 ’ll I T'l^n 


4jJj 

^1 *r5wi ft® cfc® fvi ®a^tf 

ww 5 tni cf^fi ff 1 >itf- 

fiii¥f »itftt«rr c’Ftsi nFC5if 

ft® ctr® fi I »flc® *itf'»it^*r 

♦fcf ’rtf ’ll fc^, f^i f®feiffwf 
«rff®t^i^ ftc® ’ll I ^tf «itcf ®r:»i ^sfa 
fffcf ^rtfi fffi, ®c»i ®tfi 5t»i, c®8rt»! 
C«r«f1 ^«f, ff, C®9! ’sitf« ’F® [ ®tlti?l 

c®»i, ’r-f^itcfti’f ^f® f»Tfi 
fftsi *ffir® 1 'Df fc»i fc««rc® 
fs^lffsi %^*i ¥*r *tt'«f1 ftf I 


’It© 


fe*fffl®tcn cf «r^c-r ^^•i®trf 

ff^tf, ®tt®^ 'f’F ffirtf ftl8 f*ii ff I f»i“ 
®tW ^ftf CVfl Cffl ftCJT BFtfWf 
C’Ft’i ^rsf •it'efi ftf sn—ft^ftf 

fcfj Tf^ ffn« ff^® ft’a’^utPr 
^cf© f^»il’l*f I 4|fi*r ft’j^tftf^ 

Oiaiff*!!® 4f® nc^ ftis ’ic«l«lf«ff® 
^fi fti ’ll I ftl6 f¥ ? 4rtf ^®if m 
ftf—ftl8 fffe ff®t nm'i sit’ll 4¥tf 
Vf^ff nfK, Uf nirK <ff^ «f«T, fti 
^®Jtff «rt?r®’F ifiP '« fff«f ^fFtCff 
^ftif ft*l ftls »f1i® I ftl5j® ftw »rf^® 
ft^fif ffM ^^-•i®tnf 4i:® wftf '6 ^ 
«rtft ff t ’it’n «fftf iftft^, ^ « ?f 
«rt*ir >ilftl «r®j^ 'e ncftfFfitcf 
ftl5f w’F •iftff^®¥fcit ^tnt«5^c® 
ftlfe¥ w viifA fw« ’fi 


¥»1 sitlBc® C-nrff® 'BTfftf ftC¥ ’iwfe 
ffar ’Ttfftf f¥«l ft®t’T ¥ ¥•! ’TfrsF 
ftlSf «r®j¥w «rcff ¥fli® ntrff \ 

ftf-¥tftiff »it¥»ii ¥fi¥t^r«t ftiSf 
«tff®. ® ¥t^"H af»l-ftlfl ^*1^^ 

¥:f I ®tft'Pi ftlSf car^Hf^ft 
ff»iUc-r ^tJ^^f w»i*ftif fens 
®tf®fc^ff f® ^nfftcfi"! fff«i «r¥tf 
^•l-ftf? ¥C¥ f<if^ fftff ftl Cf¥C® 

ntffl f tf r 

¥tfC®f fllSf cat?! ff»tcnf ¥f1 «tff 
Wfrc® ntfl ftf C®tCf»l¥tf (Voelcker) ¥ 
ttf nw^ ’IfCf C^fttffl (Leather) 
ncffttf ftfTW 1 C®tCf¥¥tf >►»« >ItC¥ « 
*tCl C¥ft« (Leather) ^^s»v *rtW ¥tfi:®f 
ftl8f¥ «Wtf®: ftf ^tl^t ¥IW 1 

{^) Wf^f^wrht ftH (Indo- 









Gangetic Alluvium soil)— 

TOqst^ f^^t-r 4^ *lt{5c^ ¥CTft»l '« 

*ltt5l *11 I 

c^ar »1W|^*S 

an^fcsia sw*i f5«i 1 c»rl mv 
*!’^2f^c»i «r^f« *1^1 w 

ssR^Jif^ ^ I *iT c^zw 

si^^i c^ c^<n 

'SI fn% ’r«fi « a^t,at 
fen « nt<ri-*ifl« wt9i 
nfn ml? nt?i n^s i 
sfrgr »*i^ nn BR?nf^ 

nn'j ?f?i ?i?i «rt? «••,•»• ^-jf m^n 
ml? ^cnt5? 

^11 mTt^f«?N ml? n^?m t5 

cm^i ^iT*i '!"•• n^B *F?i 
?t? I 

f?5tc? srt'Sh 

' *itlc^ mt?t? i5-'®tin f ?i ^?CB[ I 

(?f) nt«rt? (Khadar) «in?i 

mjt* 5 f®?t*f-^nt?f?*r®: mfSif^^s ntft? 

«fn?t?cn? ^?®i •A «rt'^tf 
*itl? 4fl I 'flt® ?8 ««m. 

nftmn® mi ¥?i ?t?i 
5ift^?i <4ife ntic® 

^rt^t? mtn¥ f?^m 

’itl?irn'e cnni nt? i nt*ft?*r®! <flfe «rt®^ 
ml cn c^U 5tw? nw n"' 3 l«tc? fenmtf i 
®in nfetn ® vn^^tcn? nflm*! c?% 
m®:n« ^«f? n^ft'ir (f^fe^tn) « m^- 
cifw? nf??t*i cn^ -^^ntc® ntt¥ m i 
(n) ®tsiirt? m ni?t®5r '■m^jffeitn— 
♦•fe *itl8 'fet*ppnt< «‘«r« *mt? 

nfmrfi ^trm i» w ?f?i mil 
?rr«rtf c?^ ntfm? w •rnl’isnsin? 


mn mm ^ I 4? w wr? 

mfni®t?\ nfsisr nwK f^mi—cntf®?t*f « 
«ijtnjc5ifn?tii ?r*i?t? ¥cn wfn 

apmt: mf;^? ntc® i nt?t?i®: <ji^ 
aft^? Jitl msn^tn i 

mjt*j|®m>f 5Rtl? «r?f% « r*n9f® ^®itf«r 
fiici ?^tcn ntm ??r*r? nc??Ti 5ntf i 
?tfn « m«rt? n^ft«tc*i ^«f? ?:n «fjt®j|«m^ 
*itli*F cm«rtn *itl? nmc? c®nt cm® ntr? i 
cn c^tn *itl? «c? f®=il ^'rt«f 

me® cmi*i—nfn^m « ®tm®m i 
fenftfe?F f®j(l ®®tt? n^fjiarc'i *itl ntfes i 
mTt^f®?t*i >itl? fenrmcn? ®t?®m msintc? 
<si:?F m? •r?c*r? mic® ®tn m? i ?r?? 
nc?r 'flfe m? ??c*r? ml? nm#, f^cn^s: 
*ii ®t?c® c?^ ?cn cn f??c? mtcntesii 
^?1 enn I 

(®) mfn*itl—?tfn«?*it? m?fT!f® n?fn 
«fmn *itlt® mi ?F?i m? i ®c? c? titles 
-rs®?i 1 * ®timi fenc? mfn®m ntr®. cn^ 
*itlt® mfn^tlnm f? i mf«®*ri *itl? 
▼m? cm mt?®c=i ^ ^?t« ▼cn nr?f:arsi 
cmi mmi wnm?i:i? ^^®i i 

n«rtc<? m?ffef®« nt«Ftf «rrm«r4^? 
fef«?-nt® ml ?t? ?tm® ntci m ?cn ml 
f<[ntc? t<l ^fi®? I 

mfn^if? ®t?®m 

?t^ntlc® f®n ®tcn ft®®* ®?1 mt, cn*i*r— 
c^tfet. m?rtf« < 11 ?^ f»rff I c^rfei m mmfl 
?T!»!®m? ntc? c®t*r ?Frfi m nfni 
m m?Fti »iii ■ srn « fefif-m® ?c? 
mnm? «rf? csife ?c*i 5t^-’m?tcmr nc» 
till *itl mrri®* i fnfk ntt^^ 
mil® 4g? rntm^r ® 

cniCT® mmw mil w®t? mf® w 






1b 


Wtli 


C’lFtir C^irtsr 5tl ¥«1 cw® 

n\i^ I 's«f¥. 1(^18, *rt¥¥t^^, 

I «¥f¥ 

« w^i-r: «t»i ‘(sc'r® 
nfi^f®^ ¥5^ti wt¥ >!ti fulfil® «fatn 
¥¥r»i *itl55 »if¥ar®i wm 
« ^9tw cnc® c?<n 

¥t!r I 

(«r) ¥t«rt*Jtl8--c’R C¥t!T 

^•fi cifc®« <«I5 ^ar®fl I ^fi ¥af ¥»i 
JT?t¥ Uflt 5lt}5 c¥t¥ >rr® C¥C® 

nttfl =?i ¥c*i ’Ttr¥3 cnt'^i ni5 

>f«tR5n irti¥ I 'ill sitiBr® ¥Ji«R 

¥«Jitc® m «t^ »r^?i 

«t«rc® I ¥t¥i sitfec® ^sr¥ *rt« «fntir 
Sftfea »Tf%iff«1 ?%Cf5 «fawt«c*rf ¥*{«1 
▼C^l « ^tr»l1 ’itfes ¥[®I¥C5 

«rc^-f ¥ac® ntcs i ¥^*r m 

«r»j¥3^ ¥*i f*arnc¥fl *it«(jcJi Wrftw 

few ¥t5 I «in ¥C¥ *ltf5 *f®' WJ 
nw ¥l*l ¥?I1 ¥l|sT ¥W nc^ I JT¥»? 

*ri:¥ liifS fen^v ®w 
*Jtfe l®Ttf? Wt^ ¥>rw® 5t¥ ¥«1 

c^c® *rtt« I 

(«r) ¥ti8—’Rtffe. *r^ ^ ¥tin 

¥*rt« »!¥nfii*(n »T^flarc*r '•I ¥tl5 «r^® i 
’ft'ifiT®: feftfl® <<1 f«=r|5f C¥t¥j8« €rt»t» 
' C¥t^H ¥tl8c® W ¥J1 ¥tf =11 «I ¥C«I 

>rfifaf«i ® ¥=(®t¥ ^c^rr <*w^ 'Iw 

wi ¥ii ¥ti I '•I fefipr ®ti 

fe*f|v •(fit^-r ntf w cft¥ ¥»n:«w w 
'•fe fe*f|v I 

f¥¥ ¥tl8 

®mti irt¥i® ntci =«i ¥tii.®rw1ll®i 

® ficwn- 


cff fe|® ¥tiw ¥c»i =it{8fl 
nfi¥$=f I 

CRft'*lH =(tl5c¥ ¥t5Rt5 f®=l «twt ®N 
¥RI1 W^ 

¥t¥t¥ WW CWt^tf, ¥t¥t¥*(tl ^tfl¥r 
¥t¥wi ¥tRn wl'^r-r 's nfijfl 
nf® ort^tn I c¥i'^r-t c¥t=i 

¥*rta ^tf¥¥j •rr¥i»i c»il ¥nti 

'I »ctl8:® w ¥®| ^tt^, ^ 

¥t¥mt® WtCl f¥ =11> «ff=f 
1l[C»i =(ti8 

¥SWll Wt¥1 ^rwi C?t¥rt»t *lti5c® 

®Jtft¥T irt¥C*l =lt«(J ¥?¥? ¥?W, 

nfipj ®rtfi(fj ¥t¥wi ntfe®tw? ¥ti =iw 

¥W ¥M¥*ft® fe*rf|f® W% ¥t¥C»I 
'artq[t»lfl =(WJ friWJ ^rw I ®f=iw 

If® circ¥ =itfe ¥i:a .«¥car 
flftw 4? flf®^ '«¥{B ¥trw 

WW ®t»l ¥W C^C¥ f^Cl ®¥i5 *PI®«T 
¥tr=r 5l-«flffl=f ¥tw» nt®i5 «t¥c»i ¥tte? 
ntc® w =if^» w<ri *it«ox={« wl 

wfta ¥t)8# ¥t=ii ¥tf I 

(¥) -nfilHtfe—=T^t® if»l 

»fw cni*i w =iTl5 w¥i ^n ®tl *ff«i=iti 81 st^u 
W«lWtt® ^tfl® ¥C1 *fC¥ 

I fSHf-ittCW« fe*f®T¥t9 «rW¥M 

«(l *ifiistl8it frti n»rt< ^ 

^tw fef%¥-iit® «rgfl •ift^tw irtfti 

feft«r ® 

¥tf tl fenfi|f®« =IW« ^^*1 =11 ¥t¥tf fe%f 
fe*f|i« *rt« ^ w cft=i ¥=t9iI 
®l =rrfc?:® ®t¥ Ri^tf I 

(«) ¥ti:¥l ^ fintl *ltl5 (Black cotton 
Qt Regur soil)—wtrt} =l«fJ 

®rmni nf®*! wntl ® 







f^Fji 4^ ®rt^f >itl5 *rf«^ I 

f »rt-Ftn? 4|5 5TC<t«.^ Jltl5 I fl® ¥tC»ll 

STC*! 4^ sitiSc^ ¥tc»!l »ltl5 ^ STTt^ 

»rn»l (Black cotton soil) i?ll I 

C^t=( *ltl5 m 

Jiti5^ ^'sfei cT<fi 

=ti « BF»i<rt3r*rii 

«(tc^ 4^^ %V^\ »T*« 

5fi I f^?r^c-rii ^tf5 

f^r»i ^t*rt>itl5^ fff «r*! 

c-fm f.rt ^^5? ^ 4^^ 

^Fn I c»ik?« 4| 

«rp '« ’Tc^r p, sut’tjc^^fjnitsi, 
n^c'Tfl ^nftf^'s ♦tfflJitc*i 
*wj ^fll I •I’rN 

« ^Ji¥atc*T?r nf^sft'f ^ c'r<n ^tj i 

'9f»n:’TrF?j «IC5(^ 

^^J <tfi»®f n?K 

4PT aff*ic^ nf%*ri> I 4^ 

art^I -arf*(C^ filga *tf9sitc*r 

'« ’itfl ^Ttuti’T? »n:^p 

ar»rc»T5 ’Ffltq ^ afft 

c'Tc^ nt^tfl art-ri ntta i 

(vs) 9it9i Jitjg (Red soil)—*itartcar« «rti 
«N 'Bi^cn ?f5F*r-n(^ c^W^, 

«r^c-r, Jitfr4:ifc»r, 

« faFtrsfl •fa’fll, 

«Tc^:"ta ^saffaa, ^rPr 4^^ aFtf^ffl^L*. 

4^ «rt^F «itl59 w 

▼ai I «rt?l’=r 

t%»Fta i 

*rtf-nt«ltn(< ^tC5t« ait*! 
^15 all ’Trti ait*! ac®s atl5a ntw 

♦rtri 1 ?^? «c»a. »it!5« a^ ’ata i 
«®a f5icn^ ^tc«r atsr 


f%5l 4^q'« wtn qti fq| »it»\ ars« 
qrt«*r qtlSr® c»^kfa aFtfqqfj i 4^ arT^a 
qtf5c^ 5Tt^t|rt«R. ▼^fat’T 4^^ 

*t?t:<fl aja I 4a wz^ atlHa 

-t^8 w aFat ata i 
atfSa ^qqti 4i:^ l^ '« a^rcaa nfaata 
atafata 4^ atl5 ^rtataa^; ^i^- 
art'l^a I Ftcaa ^ncat% ^aata • 

srf^ a?t acw ^ ’aTf^aq (4^ aana 
'«ra-art^f »rf^ arfSc^) «fcatcn 
atiSa •isa c^vs aai ata 4a^ 
c>(^ ^z^ 4^ aft^a atlSc^ ca »ra 
^^?-atraia «i^ta nfa»jf^« aa, caaa— 
at^c^tcaFa, ¥^vata '«^ara nat< «rcatca 
afa‘»»^ at8ai afa t 4 I ^ita atiSc^ ’acaf 
aaa »irtc^at|fe atf5 aoi ^ai ^a 1 

(8) autTMatt^ (Laterite) at|5—^taC'sa 
ai5 ^as^tatna cat»r. caatca ^a* "citaat^ata 
^zw ^aai ata, ca^aa ^^z«\ 

aJt^tflt^^'Sfr'^ta atlSa nfaafapi) 

VI I caaa—aa. ^tnataii « 

ata;, atait^a nf^* ^^rtfaa ataica faf«a 
aaaa Pf^iuat^ 4 a ?[a 1 ^a»sl « 
^af'' «itaFT8ata aa^a awtsa '« «fntacia 
iR»i^ «i^ Bft^a atl5a^^nf« ?ca atc^ 1 
atf^at^j, aCl*!*' c’Faw, aai «fcaa, afa^a 
catatl, ^f^aira *fp5a ar^»ita atcataa 

If 

's astn^aat aa\a aara^ 4a^ wtatca 
^rtataias: *rt®s|tc^ 4^ «Ft^a atl5 aac*® 
nt'sai ata 1 •rt®*llcfa f^»ii 
«r«tca '€ 4atfa« aata arcn aFat: 
cw 5^ai If ai ^a afajt^ll « «wcsrti« 
•rfaPrea oca 4ca arai ant am? 1 •t^c^a 
»in^tatl^«rr^a at{5:«ata w%tC9 
aai an 4a^ *nt^a fennri aaain si, ¥f¥, 





1« 


<6 f^:>nti*rF wz^ «ft^5 
»TMfl*r'®: '9 XTtnjiCfiTFtW? c^t 

cT<fi ’itff I tflc« sit^cltcwc^ *fffl*it‘r'« 

c*^k^?[ new f*(f^« nwT wfli nr? i 

nfetenn nfflntna w*f, cwtn cwtn 
^tl8c^ sfg? nf<*tte*i 

nwt^ cn<n iitFi ^esnr ^i 

«!i2f«ftni ^fsevfa «fcnw^ nt^, 

?i sitfS c«rcw (sr?*! wes ntew, c^nn-- 
wn^atn 9 n^ten« 
ent new n*rt<« nt«ft«‘f«: 
<11^ *itfBc« w^f- n^wtii nif5 f^nte^r 

«flcw ^ni ’sftF 5T11 nfn nIISf 

new 43 «rcnw^ f*in nwr W31 nt« i 

«re3t«Fn wr^ntCt 4r^3 ^W3 nfs ^wfn 
«twf^3 new 43^ 3^ nw wfsie« ^ 

nfflnt*! ^n fifcFten 4fff^ 

wr^ enni nN i nris? 
nftnf^^ wen wn*i ^fienn nrw 

f^nten ntn ^renten ^n ntntn^ wni i 

Ftn ^rwtenn nt{5 wt^tw 
'arn^we^ ^tnw Ftn ^rwtenn sitfe am 
ntn 1 

(w) ntwt? mwenn *ttfs (Forest and 
hill soil)—^tmane^n ati? «rf33 «rt3 
i^wni ^8 'etn mfnwta wen 'wtew nn i 
nttB "?Se^ iw3 nnt< 4wi5 '©wwntf 
' 5 ^wi 4^1 wen ntewi fnntnnxw nfnw 
nwKwfnn ntntifnw m cn^f^w ntnn'^n wenl 
ftm 31 f3» fwf ^wn 

n?te<« new <r<i-f3nf«^ ^^ena fnati 
ni n^ * 1 % ^tew ntiiJ nnt ntn mi 
«tnw5netn nw naif^n nti5 nnew ncnl 


ncnnn 4n5f« mr ^ i nn'^n ntm 
cnew^ 4^ ntfe? w® wi new nti8n 
fenenn nren «rg3 nm< am nrt i 
mtnfenn n^'^fSin ntlSe® • cn«re^ 
3t^e§rewn '« Jwn nnK w* wm ntn i 
33^f33 new if&fl menten ntlSn 4fwf® 
wnwnfn wen ntew i *a;cm'5' fenten 'Wisn 
nfami wften wnn wsntfl ^fs'rntw ntawen 
nnnati^ waen wnn we^a nte« l nn'f fn 
m'n wen ewen ntnen *wnn: 
ntl5c^ nfnn^ wn i 

(n) 3W ^iwenn 3t!8 (Desert soil)— 
nfwt^m 9 ffw*i ntwtcnn ww mwen 
4^ wt^n *it(5 am ntn i 4ew ^w nt}5 
nni sin, wtni ^te« w^itn m i 

nt^w^-sma ma ^rta nif wt^n 

43\ ennten wn m anen^ wen i 
aw mwena attBe^ ^wa nnte<a nfantl 
tat wa '« i»a%a naa «rga nfaatca 
mtew I 4^1 ntatan®: wtawt^a ati51 
wnena ^ncnt% wa 9 wfaa «iwfwa 
nfaa'^caa wc^ «fga nfsaiei wnens waen 
atfSa «rwr«a nfta^a net ntew i 
atfnai a«?ta nf^nn aw^faea^ mtfeas 
wfaea aw 'wwena atfBcw wteaa fenent^ 
wac® cncaewi wjl^ttn (Cactus) 

wt<®^a ^flcaa (nt^tai aw a»a»cna ww 
wta^twate^ wmteas ntca) stn wea 4a<^ 
4aa cfw atlSe^ faaiiews ^wa nwte«fa 
nfaati atl5cw atf^ atfea <rff« nfamfen 
ntwtn) wai wear i 

a^afa nw-^nacwai nw^fa ^ita 
aw‘«intn cata waata wew cneltfnita 
cnew 4w 4twta atntafaw cww ^wfa waewn i 
4t atntafSrw osn at% ^ wien 







1« 

«r^»i ^^tr^T'e ntcs jii 

«rr^a *rtr?r 

5fi I 5it^T «r^t« ^t’T '« 

5t?ti «tn*i ^41^ 

^•tffl^ti’f Tw ^nc’i 

?*l«t^ Jflf! Bffil? 

«ftF Nti« {S^T I 

‘««F ^tistc^r? 

n^wt<r vt^i i^tT?t5 

»rf^'« I c*il 

«r«)=«c?r «fc«fc“r? n«<r ^n*i 

fyi 5l1 I 'ilC’Il ^1^^ ffe-t 

«rf«itsr aRF*i»»»»i 1^? itsi 
io., ,11^5 cm f»i'i»=T ?Fc?ii:^i 

orc-f c?t«r 

'8 Ff5rc»jt»fT «fc5li «rtss 

till 

'^•arnf^ c?itt»r ^c^t% i 
¥51 f5rnit¥, 

!¥5-»l¥55lt51 tl^itcsra 5TWC5J 
*l¥'^f^¥ m ¥C5 fe55 31¥ ¥¥31(:¥ ^^5 
*rf5*1^ ¥t9ni I «f*ltPfli ^5 C5, 
f5«ltW5 »rtftC¥r ^55 ^C¥8 

¥»ltcs?1 ^ I 

(*1) »l5«lt«' 'e ¥t5 Sitls-¥tai55t^5 
«1tf TfW^ «f¥t5 sitf5 C?«n 5t5 I 

^"if* ^t5r®5 5^ m ^¥i:»i, «f«(tsi«: 

^¥5 «rcf*r, *ft9t5, 5t®rt!®=11. f^’?tC55 

f5cn5¥tr5 -nf^si «ivi-r ^ 

?ri8 C?5c^ nt85l 5t5 I 3Fi5<3^< fft 

*f¥f«5 C5 C¥t=1 «ltl5c^ ^T«nf5 
W ¥f«¥5 «r5t3(¥; C^Ttf^tif 8 *1JtCirf^ff*l- 
'sjB'e Wc^ »rtf5 ¥5«ft^ 51 ¥t 5 

nmi »4i^ ¥t^5 


5tfe5 «r?f®5 nfi5^c55 ^i^ 
8rt5¥.M:-r i apISni^ ¥f5-*t5if¥ 8 
«lf«f55P «r»1 f5¥tt5 51 ^5t5 ¥t»I 

5tl5c¥ 551:55 nf55t5 
S|ti58 iil®ti:5 «ll|^5 ^r5 I ’■(r5¥ 

55f 55^ f¥^5l 5tt55 «f5 f5¥5 

¥5C5 8 wf*J5 5ttS5 ^f^fST^Sl ¥5 5t¥C5 
5tt5C¥ 55*1 ¥C5 5tl5 55515? ¥W W I 
C5^CW 5t{B5 5f^:ff¥1 ¥5 5t5fC5 5tCi 

5t5l 555 ¥51 511^® «lf®f5¥* 85 

8f5 C5:¥ »TC5 C5C55 5tC5 1 

¥t5 51 555t^ 5tl5 551:® 4¥ 8t^5 

5tl5 C5t¥t5 51 I 1?5%5 55r55 5f55t5 

5tl5c® C5^ 5t¥C5 ®tl¥ 55518* 5t!5 55l 1*C5 
5tC¥, f¥l 555 8t58t^l 555, C555 

«r5t5®: C5tf®5t55iS5 55C55 5f55l5 C¥t5 
¥t5:5 C5C5^ ®tr¥ 551 ^ 8tfl 5t|5 I 

55518* 8f5?:® 5t58 ¥5l 5t5 85^ 
af5 ^s^5 sitfSs «1?f^8 5f55f^® 

^5 I 5tiS ^¥515 ¥t?5^ 1^01 C’1C5 ®tC® 
5t5 «rl5 ¥51 5lf 51 <415^ 8¥ 

C¥t5 fe5tt5 5^18 5tl5a €fff®a8 5f55® 5 
¥51 585 55, ®C5 5¥¥8l^5 ^^55 

«fC5li:5 8 85C5:5 sr^r® f¥g^1 5f55f®® 
¥C5 ¥55 ®«.nt55 ¥5l ^C5 5lC¥ I 

f55t5 ¥C5 C551 C5Cf C5» ^85 

5¥ <4I¥5 8r5 855 *118^55 
<^t5 5¥ 8 ¥5 8f5 tf®5C5J 55518*^ 5l 
¥15 8f5C® nf55® 5W 5tC55 W 85!- 
5^8* ¥151? I 8-?t^t8 5¥J ¥51 C’fC? 
C5, nl8tC5 81 f® 5?5 8115 <ff5*5 
8 ¥5 ¥f5 55518* 51 ¥l5 ¥f5C8 nf55® 

¥C¥ I 

(5) 5li5 8 ¥5f?f55 5ti3— 

sitl5c® ^¥5 n¥t5<5 5f55l1 



f 


<<1 5[tl5 c^flW? caH c?«tl ^U I 

^tl5 5f|tftfl*r^*. 

C"fl^ <Sl^ «ftt5l?l 5t^ 
??il fc? 'ftc^ I *itI 5? a® 5Ptc9i1 « 

'"iSTJf® ’ift*iti ^T*!® c»iki{« 

5T^ftan*f ?® 3?\»i'e c«r<n ^T^l Cf?tai1 

^t'?1 

'5rt9iisit'5i '5f^c»i i<?\ *itaftC8f?i 
Tff9}f«|.'^^ s(tl5 cw'^rc's 

*ft'«?1 I Jitfgfl «tff^ 

f^^iK r^g i^t^l ’qt? fsf, 

«fnti:iT 'BjgcTJ *iffl»{t*i *iffS^j «fr® 

ffgfei Jiti59 

I 

'Sft^ «f95tC99 *ltf59 
’IC9T fjjJirsiPr® HtjS? 

mi 9f9i ^t^— 

(>) '«fjt*lf^9f*j *ltt5— 

c<n9t^, ^*ig’i9, jt^^jil 'e 

c*Tt5»t?:;?i ’«;r»jgf^"( irt^r 

ftwtf^il, ’it^9F*[ I 

{\) >it*j '« ^«jjf gc®g *)tl8--c’rt!>t5j?l 

'« ^ftfM 

Ifsil 

('s) «ignj« nt^^i *itl5--t(<(s?nfl 


« Ji^ti 

fVg I 

*fflc«rcg g»[t ’irt c^, hwtpJT Ft? 

?i, c»r^ ncf «tft51 

?tiSg ’fk '« fe*fw 

fif'sR fg^ta 5fw ?tC9F I Stfa 

'witaftf gtac® ’51 

31^1 St^ta «f5^»i nfanita ^icaj Ft? k-Ba^ 

?ac® ?ca I ?*R ^<.nt?t?? •fftcac-fa 

*icaT ?ti5a 45t? ^nfa^t? (Sia^ fafis 
«fasta ?tfe faf®? fit^ta -i^ Ftc?a ^nt?t% I 
cwi^ >^5) atf«i?tfi»c® ^t9t ^?t? 
c^ta ¥^81 4 1^81 ai nf«t ?ti5c® 'st^t^ft? 
Bfaita t ’SI? a^il ?ta c?. 

¥?9il ^n'«fa, aa? ^ 3i%3f c?t'8it*r ?1 
nfffiatfSc^ ®t»f Bfjitai «ftata ?tl?a w 
ai ’ffaa ¥?9ic¥ «r®tfa^ ¥:?! k?:*w 
('BIS fV^ai «Pta ?a) ?tl5 c? C¥t? 
¥»ii»ia ^nr?t% wm ¥ai c»rci 
c?, C^t? C¥t? ¥?»l «Htf ?i 

?ptarf «t»t 3faita, ’^tats «ijj ff^ai 

*Fta ?tt5c¥ Jfa? afai® ntca ?i i 
^®at^ 

«t»s«tia ¥ai c?c® ntra, art?c^ 

faf^a atiS? ^ncat% ??»i f^ac? c?t^ 
ataai at¥i ^ta«f ^aa^ cn^ »tw ?ti8f 
4ff«, «iST <iiaa ^taiTa ant^rtn 
Ft? ¥ai*i ’5’^*! ntata aF?11 



tf Ilf? 


^l5l ^W1 C^hsf^lC^fl si^JJ «5f^ I <«? 
*ra^^ 3j?, «i<t^ ^"1*1 '^tP5 

CS»^, <il| fs?W «f?IJIj“^S5n uq?!!^ *\?\m~ 
c5i^ I <2ff 

nr* vrf^ ^c»i ^i«i*t 

I 

^cfel «{ltW ^t?' 

SitC’Tl ^tC’T 'Bltf<f? 

^b-Sfe I 411 

»f*im siPUltST C«fCf C^t^l 
CH >5}^ 'Bflf^tc^? 

’r<5«r»Tt«(i ’»Jt»ft5 I t^c?i5it»r «n- 

fpn ’Tf^s mj «*f- 

l^s ncfl C’Ftsf «3r^ '‘ft^l «!!?- 

(*rfl^*l (Percival Lowell) 

I f5pi v^ '5if<nFic9? 
C’lKKC^l'S ^^^1 '«?! *15 *it^^ 
5|t!l*lt%C5 (Pickering) 

(Milton Humason) 
^ m *it5ftwt»r am i 

nw ^t^t'e ^ 'si?»i^tH *tf5«jtn 
«i«*tl #C5f a'jt’t’bilTa CBritf^f^^- 
’1*1 ^5t5 15^W5 »lt^tC5J 

c?U^laitf?’f csrt^s 5t5l ^ '»!?- 

JFl^® (Clyde Tombaugh) 

d|ltV¥ CJlcfes ^*15 •'8ltC»it^-tfet5 

jjfi| 4fl5 I 


^tf5?tC59 uq^ ^^^5 ^f^q't’T 
<«»1 ■21’qt^ ’VW C5, 'Stfl *155^ >51? 

=ift^ 'Bft5'e ai*l « 

^Jt*ft5 I 

^cfet5 'ff^^ «art^5 ’i"»ll^ 

^JtC^55 F9155t5 to? 

C?*l? * 11*1 *tf5^?*l 

^C5 5C9|, ^5ir?r^«ra^'« 'Bl55i*f «tC? 

9if?'i *ff«ap ?1 ^C5 ?t5 I 

??? Iff ‘fltn * 1 ):^. 

=5:<tc»^tc¥9 5tcn '9i?'a '^]a\U 

’liAfi 1 '*1^ 

'efil C? 955121 ’?i<3 fete? «l'Btf?^ 

^1 ?5 I ’T?? c’i\5«fne'®5 aU'ef^'Q 

«efra ^’i? ^tr?*f^j f?9t5 ^c?i c??i 
c’lcf, «ft? n'PHlS? «ittf, 

?te?5 ?t!Stnt’?5 (Aphelion—’^l 

155) 5e?C5 'srt^a 

^’pne?? ^t^t5lf5 I f’F^i '®tt?5 
(Perihelion—*?^ C^tC^ f?5fel^? 155) 
5m5 ?(e^5 f?’Fcfei «[S!fi®tC5 
i^ife i?e5i5 C5t5ef Wto5 515T, 
'«rt5 ^fee5?t*T cflwci f«?f5c<F 
C5t5c5 ^rtfelfec’iF» ’«?t5'« 

*ft 6 {S 55 C 55 ^tto 5t5C5. ^tl55 «r*f5(5- 
flf’l 5C5t5 C’tC^ «<»• C5FT|5 
1C5 I uqfel fC’il C5t^ ^itefet? »F^*te*H 
cmfetlife n?-155 1 C551 CifCI. «ft5 

C?t*\{i»f ms l?e?^ 51511, 5tC55 ^w- 

155 ’S,i C5e^ 415 I'* CftiS 5t^»l 



^ c$tl 


wKt4? iflf I 

C^tt*fT (Giuseppi Piazzi) 

(Ceres) <2r^tii?? ntc^ 

C^fJtf^f^^ (Johannes 

Kepler) 

c^tsT <arc^a «ra^tH =»1 c?:^ 
faf^i i?5T I c^n»^1caa ’ixa 

iin ^Ifc^ C'sfitfsfa^t cat® 

(Bode) (fl^is ^itfaf®^ 

^ca^, cals tSlSat^t (Titius) 

^na 'fla' ®t^t=a a^af aa i 

cat®“IS|6atC»Ta -Sf’tf® (Bode-Titius 
Progression) atia *ffaf5® I 'Sf^f^a 
ai*r ^c»ai «iilaaa-- 

{(• X «)+8}-H- io = •’% 

{(> Xo)+8}-t-i* = o n 

{(8 X'al + sl-i-i. — i** 

{(ir xol+el-f- 

{(e^ X's) + 8}-J- V « — ^•‘» 

{(«>8 Xo)4-8}-+'5» — ii'to 
{(i^V X«)+e}-<-^»-'01r> 
{(^4«»X«)+8}-i-V* -ni'^ 

{(*>^X«)+8}-+->•»>« 8’* 

Vi c^tiS *<i?Fa ^tca 

aiaf%c*i caaiata, faf®a4^'«^a 

^ dll «r»rf® «rta c^ica 5t»icf i di| 
«rnf^ ^iw «ct*T»i lat 

f n ntfi— 


afca^ ^tH 

cat®-iS|Satc»ia 

^ ca:¥ 


<2tnf® «jantca 

•sia^fiia 


pa (a-r c¥tl5 

'«rt»r^ pa 


arltaia <<¥¥ ) 

( an c¥tfi» 

atiwa 

<a¥i¥) 

=55 

••8 

• '\s> 


••1 

•‘U 


y» 

> •• 

sUffll 

yia 


ftfaa (<sratliai) 



c-^ 


nf^ 

Jo-. 

;»’8 8 

|^ca^t»r 

>»■«» 



Ofbr 

V9«-0l 

?C^1 

11'^ 

ad-e* 


ids** 

? 


dll ®if«i^i c'^fcf c?ai 

^aa cat®-lBiBatt»ia «rnf® 1^- . 
caat»T ®tia enm sraitiii 

«iar»i 'iia^ iia"^f5a ^^*rcaa acaj ca alf 

aiaata Tv\, fata’T 'JTatIjt? lata 

na caai cn»t c^rls cat®-iSfeatt’ia «taf^ 
aat< ?aca «raT?ta varf, 
cnt*iat»i can^wa c^<ai ^clta 
^«»caf?aaf a^^ncaa ®ta®ai acl ai caft^ 
atiwa •afc^ ^»*** caca^ 8^’»*-<aa atar, 
ata ac»ti «< «• i afl can^a <arfl5 
ai cat®-iSi8atcna «r»i^a 

atw ;u^ta laa aa^?taam:a f^vn ca®, 
ftaa 4»if® ^ pa 

«ir*b- dia?F 'aa^ wP «aitp wta 
^ caiaF diaa «rta 
a** c’ftiS atl»i ^a I afl'* cat®-lS^ttaa 
araf® atatai iRtftf®® «Wt® 





‘ii?r aTc«f c=^t*r 

^9t«1 Ci?^, ahl5 

i** 

C^tfe *lt^9T ?C9 ^'«!ltll ^tC5I T-f*f arc^s 

c^ ^1^- 

ifl=T, (iit ’Frs ^911 !?i I • 

^'f^l <11^ 

cn, c»i!5 =!iit’fts i 

<4i*^^i ^rw, ?-f*f ar^ 

C5lf5 f^«53^ 5 I 

?-f*i ar^ ^ca«pf5' 

«(?*it5r ntc», c*i*f5t—c‘«fc? 

*»•• CVf{5 sjt^q ^C5J C^rc^ «•• 

ar? lijf I ^ 

ar? c<rc^ c?<ftc^ ‘i)’^f§ s^^cai? *1^ j 


c»r flf*r c^-fsr «Ttt»itl -Sr arcf 
f^rcT *i^c^ I arc^fl fe^fa^c»n?r 

aft? t? -%i®“ 

c’li^cafcsfl ?5t^t«Ftff <ft^w I ?f«r 
cfljft’T c=f*f^c5sr? nf«n^ ^n^i 
^ ?"l? aic^<i st?l af®tr?^ 5C? <tC¥, "SC? 
c’jiB aifjg f%5t^ <sr^ ?t« f^"tt*n«i 

cifng?, |§c?5Tt^, *<?5| 

§tf^c? c?c« *rtc? I 'Bft? ^ ^"f? af^ 
*fOf, ^^r?=Ttn ?1 csff^csr? 
*1^ ?tlt^? «ft^? (Gas giant) 

^u ^naf? i ‘«^ 

??C*r? ^13^15 -si^ 

nfsapsil 5^:? i c^ 

^t? ’^tCi'fl ^^if? ^C’3Iff51> ^C? ! 




c»r«5]:*ft*^ s3t*f5F *f?Kl8 

c??^ ^T^araftni, c^*(f^ ’1t«?t'e ?[? argii 

*fR?tc*l I 'St?!? CJf^acsjtcs^s 

=lt? SfC^tiaf? nf91*!t? (Polymer o£ 

•s 

glucose) I 

(Cc Hio 06)n 'ei<K ?35 ’T*<f^ Sf C^taf 

•v 

C5r«ic»it<^ I 

?i?Pf5i *\iM *fi5^ »T?^artnj 

•ffKlSr^ c^tsf ^*ffi:9 ^ttsf 

•r?i ^t?5f ^fiv^ •ttc? 5it^ I 'stt 

Tt?^ <<1^ »i^aft*ij artf n?t<i5 

I 

ffl ^ft»l 

« f^-W*lt?iB f?fw ’pm 'Stf??! 


»iNM ?t?, ^t^t? «r3Ft« nc??*ri 
'a?\ c?r??tc^^ c?, 

c»i^i*itaf5ft^? n^K{Bi^ ’ifflc*! 

sfc^t^ '« «n:s[^ ♦f'rK 

•s 

xsutj 5?^jjtt5f c*T^i»it«f « c>i*5j:»it«f<^t^ 
«rt#f?5a?i*r? ^tt«f f?wt^? '« 

^t?*l C3!^l»ftW « 

srr^sf ?1 ^Ftc^c^Siw? ^t5i ^t»i atpi 

•s 

nfi?tc*i ?tf, w 



ftc«« #t5l *>t»! I K. W. King, E- T. Rccsc «I*15 

^ «ftRF:^ I cwf<ffttf=r c?, c»i^»it«f 


nvft<c¥ «it!inc9t^*i 
ftnii CJffntCl^T c^, 

n?tc<fl »rwj 

(Biochemicals) *)?:«« <i!^fts 
vtcaf f«rr»fjr i 

I f5p^ 

’T^q ’si^?r^»ftfl 

5^11 4^5rflcsi?r ^lui 

C»I3JCSllTW? «TtJ5to’f®f-p!f#^tl5!I ^n?J 

'©IP? ^frstn ^?fi 

4!(iaftl*l n^rKlS 

3it^caF1-^?inTtf5Tar*( fsff^jr 

•f^K nt «?1 

I 

C?<f1 »rf^, ^5(Sftt*l 

(^5i,wt:«nr »r^*i 

fn I f^f«f ‘ f^f^ir >it^c<i|ft-'«ifl- 

>6 f^f«jr IfanT' 

*tvrt<!f 5fcq:^«fi ¥f<i?i 

c<ff<r?lT^5( c^, ^?p»\ sfttcaFI 
C’r^S^tt^f^l faffi 451^ C^ 

«rt% ^cfl (n?F, c^^i, 

«M^), ^C*lt=f (Rumen) 

•^ft» «rt%a ^ci (Gut) « 

«f1ir¥ ?lZ7i (Digestive juice) C^ ’T’’?*! 

ntcfl I 

>Tt^f2ffir«tC^ srm C»l*3J*»«F (Cellulasc) I 

c»i^wf wtfli 

«rg?i 

^^ntT=r ^tt»r «i 


jjttjrw? =?i 

C»T3jCfl5^ ^«snt*R »F«t. 1 

ff <1=T (Submerged fermentation) 

CJT^jqaf fe«snt?sT, 
f^ci^ :— 

(i) (Soil screening) ^1 

«?SF *rf%*itw « »rfaw c»!?3c»w 

!(raf^1 ^111 

(^) ^ ’Fsi 

•fftsitc*! c3T5j5»iw 

^31 I 

'S pH 31 «ll^t3 »I3C5C3 C3S& •jfiNtW 
c»f^i:9i«r ntifl, 35t^ f3<hi*i 

^31 I 

(8) ^3ti«fi! 3t3ir3 

« pH-43 ^t^^t3 »f<C*r<W 

c3^ *ff33t«i C5i^:»i3f t*snm 
^<f3«| 3581 I 

(«) 3'tdc^"f3 5f5l3t3 »T33 fw 

^31*15^ ^ C^f391tl«f^3l « ^ti'ftlir® 

»pf33t3 3T3^t3 «rC3taf3, 'lit^ f3<t3l ¥31 I 
4^ f331'®fil3 §*13 »l¥T 3tf^1 Rf»3 
¥^3t*|¥^T[ f3f«3 C^?IC»IW S<>*tt¥C3t¥3 
«PNtl3 31¥t3 *{thlH=II 4^ 3ft3tt!9f»l 
¥t¥t’T (Fungus), 3Jtrtf33i (Bacteria) 
’^0131 e(Jtftwt3t^f»riB»r (Actinomycetca) 
car%3 I ^^tl33 3137 ¥tft*r Car*^3 3?t3tl3tl 
^33 nif¥l¥ C3«I^«f ^*ft3t31 

^nt3t%i ¥r3¥ wm irtf^fht, 

331 3rtf3r3t3 >Tt^f3TC3tf4^-43 (BaciBoa 



V* 






succinogenes) =nr I 

^tCST 

^trsf ^t»Tart^« 
f 11 

▼tjrtn cat%fl sicfj 

(Trichodcrma 
viride), (Asper¬ 
gillus niger), (Peni- 

cillium variable), C®1F- 

(Myrothecium vcrrucaria) 

5its{ fecw^rc^tnr I *iw 

6 a (Trichoderma 
viride 6 a) N-35 

(Trichoderma viride N-35) 5?t»l^ 

c|c^5 (Strain) 

c»RK»iif ^* 1^1 I 

'■itoifil’Ffr® 6 a 

N-35 

«r<r!:^it^ f Ni c*T5U»i«f 

c^«c«ni 

«it»itur?i orcn« c^^ar f?c^ 

siapj c?'s?i I 

ftwtsjcn? ^tCUtC^f*l^Tta^ 

fsntScsn:^, c. F. t- r. i. 

(Central Food Technological Research 
Institutc)-«fl '« «rart^ ^ftr^r C^T^C^iaf 
^^•rhrJT '6 c»i^c»ic«fi9 f^t« nc^jrii 

I 

C?^l C»r3g;C»!af 

m I c^»iririr 
^ m^rsf'e c^t^r «itsrMj 
(Standard process) I 

f^r® 6 a ^tfll 

JrhF f!Rf«Sr® 


(Shake flask submerged fermentation 
process) feMt'Tsi ^ 

Vi* f^Kln— 

a'l^-fs^sifasr® fk'i^ ! 

6a, («r) ^Ftc^c^tc^is ’iNrw 

*13 E. T. Reese, M. 
Mandels <2155 C?f3ltC^5T 

C3, C3 s(t3JSlC^ '«rt®3iC*f 373^13 ^f33l 
’^3t‘ii5 4^3 nf33tci §^nt*r=i 

’I'fflC® ntC3, 3t^t3f3^ 

n: 



<£rr® f3. Or. 3f^3 



®3cn 

C5RfC»iraf 



KH 2 PO 4 



(NHJaSO* 


• ^8 » 

t^r33i 



MgS04-7H20 



CaCIs 


• '•>3 ^ 

*(f33ti:*i 


f3r®3 3t®3 «t3m 

• >• f»r. fH. 


'6 


•■>• 'irjt3 

f3r«3 3l®3 *13C33 

f*ia3c®f3 ;ff3C3 3tc^ i 

FeS04.7Ha0 

— 

««*f3f^srjt3 ' 

MnS 04 *Hj 0 

— 

„ 

ZnCla 

— 

3** n 

^;»%HC 1 

,— 

> f^T. Pi. 

*ftf^ «f*l 

— 

>•• Pr. Pr. 


( n ) (Inoculum)—^*1- 

f3^ *[131^3 ▼frtC‘!?-r3 VttVS 

WtT3 ntt3 ®t3t3 »PW 





orr<fitcf?T c^, 

¥tt<(c^-tsr nfi{5t»!5fi 
a»t (Fermentation rate) 
C^-f 5C>1 I C^C<« ^CJltnF^«!tsr 

f^s^cn 1 

•ftf®»^ •>*% 

( physiological 

salt solution) ’Pfilll 

*f?f ^5Tt«l5«' 

i* fn. fH- 6a-? 

wrt^ (Slant culture) ^£^^ '«1T? 

fi «rc?“t 

^f?r^ =ti *ttr? I n? 

(Uniform mixture) ^S1 

?? I mt? 

?J?15^ I 

(^'« pH— 
f?f«f mi fnitc^ c?, 

6a ?t?1 

nfii^tn <7iic*i5f 

Jit?TC*l? pH «’o m\ 

I '« pH It^ 

'« pH-«i 

?rn ^ I 

( «) ▼tC<re^*tC5l? W '« 

?ltC‘«ftf*l^wr? (Aeration and 

agitation) :— 

tr^rvt®tl»rt 6a 

Aerobic organism), 


JTJ[? sit'JTW? ♦rfs»ltC«l 

?T??n =»i f^c»i ^?ti? 

Vi:*1 C»135je!r8f? 

^f*ni I ^t?'® or^t f^itn 

C?, ¥^91 

?fw '»iti:*«ftf«5-« 

^?1 5(1 ??, c»15iceic«f? ^<snt?5( 

^tll 

?ta (Rotary shaker) 

▼fac*! c»i^c^cwa ^v*rt?s( 

I 

(?) »r»l?^t»l—E. T. Reese, 

M. M and els <st^<r f?i8t4*)?1 Off^dtClsf C?, 
§tlt«Ft®t3*l1 fBfsc® 6a ^t?1 fenfi- 

’?tc<c^ir*(? sitvTCsi? f*i. 

« pH« •>»-;<! ?ftc^c^"(=( 

>i?c5c? •if??!*! c»i*n:»i^ 

>8 f?;( Ilf??! ?:ai 

(^) *i?ifB—^«* f%. Pr. 

Erlenmeycr flask-<J} t« fsf. f%. ▼tc<(t^"rt?? 

5it<T5i pH 4-'»->? «rt?n ^?i 

^t? ffPr %1 jpfc^a 5pPrei 4^18 

^stcycw «fp5 >« nt^'s tic^i? Btcn 
it I 

n? spt^c^ if^i ^r«fi nfic?cH 

>% ^c5rtP>^tit*i FfPrn 

55 ^ ftpr? ?t?1 sFfill 

5135 

5t»ltiT Hfl >8 ▼tl^C^- 

-t!l m PpPb ?1 (Fcj^r 

mcnted) 

▼al iTf I 





(«f) C»raj»ir«r?r (Isolation 

of cellulase)—(Centrifu¬ 
gation) »Tr?tnT 

’ft? 

*fa ^?r»i «r^*f 
« 

c’T^cfi'srr^ ^: 

ftii 

4 

8.-1.% (NH4)> so* 

4' 

I 

4 4 

^^cnsr 
4 

«fl»I W 
4 

(Dialysis) 

4 

(Starch zone electrophoresis) 

C»T*a^t«F 

*rTt<c^ *fti:4c^r=ra 

cn^i»w 

^r»if^ f«^l5 c^w Vi I 

(i) «rt^r-fi?i c^*3wr«w 

C^, V ♦f^K (Vegeta- 


>8 •firtoft’F ^ 

(Cell cementing substance) 

’1 

«ft^f •l?t'^ V 1 

C5»pft ^1 C^"f I ’’^^'51 

(Storage property), 

W f>*l (Trnsportation property) F®^J 

c^, C»T^t:»^C®r’S FjRfiiI 

*15 *1^1^ 

^51 Minnte rice ^1 Instant rice 

^1 a^Fsfl Vm c’lsajs'iws 
!t5 I 

(Ogonori) ^t*l^ •t’fK '®lJt’ltfl (Agar) 

(I) c»f«3?»ic^5 ?ij^^tw— 

m c^ ’I'a (Pulp) 

^1 Vi c’ll C’Taj.CSlCW? ^T«1 

^^*1* «•! 

'5'®5 V 1 

(M ) f^H (Brewing Industries) 

'srrntc^f (Miso), 

(Soysaucc) '« ^Ttlll (Natto) 

»intr<r^? c^ttni ^viv c^ 
ct\im c^in I 
>iJia 

^C»l ’f'H 

^](ii|. ^Fmcis Fifav 

fain «rnit^?li 

ir*fT ^11 1 



filar 


I c«it!ini sic5( ^t^n I 

C*it^t?i5 sfCJT 'SftCf, yq?|fj5 c^t^«rtc^ ^»I1 
C^ ^41^ npBJf ^c«f 

tFr nlc^ 

"iiJisj ff nf^*i «ftsf 

I 'il^ 3T?F9I c^t^«ltf 

«it»ifli c^jjST ^iTii ^tn=T ntfi 5?tt; 
^t«*i '«rt»itc?a ’»tf«®^i (41^ c?f, ff^ 

<<^|5 c^ta*fta >jff^ ^ta ‘4 i^{ 5 cataita 

f*|5i I 

’if‘5siacwa fft ft^tina lilf ®f: 
*i^t*fa aftiatci|ST ( 

^C'STa, iSis;), Statesman *rftia51 iNj) 

a<,3Tta 5tc»!a «»• 

•iftac^ tt si^ 

*i?rTia t’eta «aN ^ra^i 

(,i) 'BTcl^taa site*! "eic^taF C8r»it? 

*ift’it*i i[1ta ^«ta, (^) jfjia > 1^5 f ft ft^li^ra 
5rf^-’iiin f?ata 1 citato 

^tanlS afSc^cij, ai? 

c^t^r v»i sitti 
?tanl5a m ?ft ft^tnea? atiTf ¥at 
^1 f yft ftvtc^ra ta itata tna yft- 
ftata ®ta m ^tarai f% fra^ 
ftcaJi f ^tatc?a Ufm^ aft ’rc^taara^F 
ai aa, ^ca ^tat;aa ftaFiai ft c’Fta itftaaf 
aiaai ^aaara aal afa ai f aff aatia 
^Ta« aftatcaa ca, ^ftaasa f»ia% atcaa 
aft «4it ftarat ca^ f^atca; a* aa laa 


®Ffta *ffaat^ a"r *Ta i4iaa srfar® ^ft^Fsa 
^aa^«i atcaa Fta ^ai a«a a^atca 1 atal 
a^a^f alt aat'aa '«itai^ft afftatcaa 4^ 
aca afaai ca, <« Bta* ta ir« 

awaa ^aata »4i| a<.aca b••,... ^^at» 
'aft^ ^^•ffft'® a^ta 1 ••,*•• 
ata, ^••,*.. catcai ata 
T>a aa a^ai aNiraa fe^ataa i* a’F ^a 
a^ca I ait aaiaa «tt-fi ^caa atca 
nfta acfa atc^ ^a^a'^'ftl jf^?r 

atca I ^tarcaa atc^cf ait aat-rcaa 

«iHft at^ca afaai! a^ca ai 1 a^aa^ 
a^atnr ft ? 

ait aatncaa «ita'« cataai ca, aftata 
^^ntaa «nr.• • • ^caa ^ca i • • ,• • • ^a fft 
aftata wsr ajaai '^aaaa aai alatc^ i 
atewT aftata «fcaT<sra aa* ^a 1 aftata 
^'^ataa at^rlai ft ptcaa ar^ft *5^aa fai 
atica y '^tatcaa atal -sfara aa^i»'sca 
aa c«i trftf^ aftafa fta aftal atcaja 
aitcaift ntaa aai ar^cai ft 

acaaf 

*aftftata €fta^ aeiJ, ewata 
aaaita aatafafiai ®t: 'alrai^ aftiatcaa ca. 
•at c^ata ca aaa ata % atcf, cal 
wt^a atcaa ata a^ai atca, atatc^ afta- 
nfta cahit ata, caa alata oil 

«tt«"ta ata ntev i ai| a^aa .1 aft^ta 
ata a.,..* (479 

aftRa f ^ aftaft wftr® Fta aFai alw 'aa^ 










•tfiJttT ^»f»l ^t*ltR «lt^1 
fV ♦ifsiitn \tl^, 

*itc«5T ^11 

jj^*! <^f*i «(tJi ncv 

SfCf, C’T^sf, 

■Blt^ 

f^’Tc^ ^’fr'fn c»r«?i I 

«!?5f ! f«Pi 'Bi^C*n 

nt«?i fnutci; c>il m «tc®fTfl 

^tr^i w »i^ii ^51 

*tf^ CJif'f^’a?, 
^?l'5*I ’I«(‘sitrJ? I n’F'l '^tS’Tt? 

5t^ ’ffilTrt ^l^'S C^, 

JJ^ ^Sfrttc»l 

(cw ift’i?. ’sit’Tr^rm’i, *fr5?^t<f 

^t^fsincii) 5t?itJ( c’r'fi^ii ^tafta 

f^afi I '»it‘3a ’<tt»iJf, 

iH^ '0'>»,»»» Sf*f '5it^5 

ale’ll 

«lt*IC^I *3^3*1 c^t«f I 

^h\i\ I f^c’F?! ^iw, 
»[^»J »i^fl 3(2? I f ft 

ft^tn ^ *1^ 

^ft ’FSI 5?1 I 

CJi^ ’P^l fVl 55t*!5T 5itl I 

*(C*l 2ft1 5!^f«Fti:»l'« 

*t2 ffif «rsit’?l *ttr2,'-'s^tiT 

3(W« c^U\ «itftir^ f 

«|S?tl1N f 15^C'$ <il^ ’TV*^ '<t5f 

(3ff «rf|5twitc^« ’TPi'^1 stftrs ^it 

^^fn ^Mi%^ c^, tfll ^cll- 


^il^ *lft*lt1 5i1 ^2? 

4rnit3f5( I 

^ft ft«tn 4r»irwi»it«tc^ "itf- 

3i^a 5tn? 

’TWi '® ft®tc^’ ’ift'^tft, 

SrS “tf?-^^9 5t9l tWfft ft^t^C*lT 

fti5a«i 

♦fftjih '51'^ an ?9, ^t5i 'wfft ai I aaafs 
5tai ^^Ttft *ft«?i ata, waatr?- 
»Ftftai ntaf-^'^a Btcaa ftaa aj ai 
wtsai c?a9\atai -flafS ^fUaa — 
^fti^t^ta «itata 'aa? '55- 

c«Tff (5ta^ at^) aaat's ^ftai ftat^c^ti 
afcaa* aataa "itf-a^a ^tai at^ai- 
%9ia, <11^ itaF-a^a sta aac? 

'itata c^ta '8{f3®'5i ai atatl'® fsft ^^1- 
caa 5tia ai i ipft fastens 

a^Ptflt’rna faa^ ^fac*ia, 

««aa fa? ^at^^a \«rjalt caa 

a^tnaia^ ftl^a fafacaa, ftF« cata aa 
ai, ftft® ftt^a nt^caa al i « 5 cata 
‘§a \i%' aftai ata-a^a eta ^Jta aftcaa i 
'fliaa 3tcaa ^ataa*i fat's atft i 

<ii|^ta aitaiacaa aai afat'sfai aft 

fa^ta fa 4aa ^flalB ^la^a, aiJia 
<stta caatlt® atwa, caatca 
^caa a^aa afs'® 'wftc's ata-a^a sttaa 
^fa'^a afat5 atftatiiia ? <4^ aaa afs^ 
arft atat aaa cattaa aflatna «itata'afa 
?lai cataa artt^ia «if ® «ifahtaa afarstf i 
<aitatfca ft^taaa^taa spfac'sa ata-a’ita 
5twa «fa€a aai attra atca i ft^faa- 





c^^i'e ^^f’T '8 ^f^il f^fc^ *rft? I 

^t*it« ^im (c«f*^t« 

6ti^a ^^^1 I 

ntfj, «r'«r5 «fr«jv <3ftc^ 
<art’ic>r«»^ 

fe*fC9 Agriculture Extension OflScer 

r<^tcn? cnc^ffl’ 

^Finr^f •rra^Ji'i «rtf»T«tCf5T, 

c’f^rtrsi <ft=itrn5»i 

ll^l^nssr c>r^ *i^t"ffl w 
ffc®!?, aftntsf fnjtr^ceiJ? I 

Stnfl f^F 41 C?C"f mPiS ? 

wtntcsrs src«i¥ 

6t? ««ftt^, 4^ 5^31 

aff^« *lf^3l 5«1 I 4rc^J¥ 

^f*r ♦fffl’jpts, *lf3^3 43^ •tt^->|^3 
?c-(tf® ® I 4^(5 %5 nTw 

^*fif3l *fl«31 3T3 I 

iWC-13 4^ «P:3 «f3Jlt3 3{8C3 

f33t«t^ 8ftC^3 I silt *l?H3’t1 f33C3 

4C’f3t:3 fi* 3fti3!T 

5|1, 3t:5T *lft3t*l 5t»l I 

^*13 f3^3 ^fsc^ 331 '*t 
®ft33*l I «lt*ltfl 3^ ^3^t3 

^t3C91 f33tC3« ff3f3'etC’t3 
3^3tril»l3l f«f3 51^313 fr3 3'WSf3 
4»!» 4faf f3:3Cn C^t3 f35r 

3t3 I ^t3t3 4t*fi:i3 ff33 Wt3 


'6 ^f^WS\ I #l3t3 t^l3W '6 f3»lt<8*t 

3if5t3^ ▼tSf ¥fflC®3 I 
•Itf^ ^t3tC3f C4\f3*!3i35: «fC5Tf 3t3 
f3?»t»!l 3fr33tf3—f®rir ^f3t3 4t f33rf3 
’ffW »1^31 f4 ®tC3 ^t3t3 ^33[3.( '6 

f3»lt^ f®'^l3t3^) 3'l^Fr3lf^^3 nff® 
5Ft«f =3f3r®3? f®r3 §^1:3 3f»l3tf3:»13, 
4^3«*r evU CVf3 ffT^l 

^tf3 ^t3tC?F fa^wt’ri 3rr3®t3, 4^ nf3^«3t3 
C?ci3 ff fen?f3 3tc3 ? ^t3t3 §^3 
»1C«t3W3^ 3tc»l ^ff3 §31 3?ni3 3F» 
§nffl83t»ittT3 f33'^? ^ntfsn i «rtf3 

31, ^tar35t»1 'f®3t33t^3 »t3 Cft3 yfif 
«ir3f4^3fn «13 ^:33 f^^n, 31, 3t«f3^r®3 
5t:n nf338l3l 393 3FC33 i 

t3l 3:133 »ff3® «ft3rc33 
^f®f3 3t?-l1 3t3 #t^3't3 3*1331 3f91C®r33 
3«.33 ?ltC®3 ni3« «lt331 

Bf9^ f®3't3 »lNl Cf3-:3lt^3 
^t3t3 ^F31 C3C33 ’F<3t333 
«f3C33 ? >f3C9ll 3ti^3ir®3 3t3?'»t3 

I 

3f3Cil3 C?tn3 ^‘r3t3’t*lt’3 ^C333 
C3,3tC^3 ®Ttn 3*31 %3^ ^1^3 I 

3t«rt«T^ 3t3f31 31 

3tV3i 3t^c® ®t3t3i «r®j« 3C3. ^3tr5r 3tnr 
•If^3l 3t^C®r3 I f3l"r33in*l 3C»|3, ^t3®3?3 
f33l «rr« 4f 3*1 3tC33 §^nt33 3tf tlc« 
*ftf3W H^1331 C3 5tC»l3 3ttf^3 ^3>Tt^ 
3*f3C^ •Itf33 C<F3»I ^t31 ^3» ^t33l 3t»1 
3«t*l\ *rtr33l f33l «fr® 43F 31 

Frc»13 §^ni33 3r?t3 f% ? 



■nfif^ (srcm 


«ff^ *i5T «rtf^ 

I '8I«Fts?tl^ 

fsfl^tr’i^ I sit?? '»rrf^^t« 

^C5ci c?“r, I 

^35r 

^13, 3t3 3fC^ 

*lt5n3 I 

ve *iisjc^fl cesit-wt^il fni cnrf I 

vil<r^ «<icncf Call of the 

Cosmos I <iic« Jft^l c*r«?1 5ltw 

®it«, f<*r*r i 

*itsj^ c*!^ ^i^t=r cnm i 

8^1 isn #c^^?p ^nitf 5lt?lC^S 

*I^T^ 'SfCHfl I 4f ffsf 3!W f^’<- 

'®5TC®11, ?ltRlt?I sift^H- 

«i)3 ^«Kl5p»r“f '8 ’Tt?C9|J5 ’TC«f 

^Ji f^: f*i: 

55^*1 >t. f^: fii: i ^t5*f?f '<i^ 

I '«;t«f *Jt?}CT3 iSTP B^- 

'« f f«r«i ^n<3r^ 

^sri, ¥c^i 

^t?f tt^-B*5l 

’s^<an^3, »i«r*iafcf[3 nt»r fnci 


Wt^Tl ^ 

cnt^ I 

CJTfn C^t^r ^5Sf 

’Tt’l1%^ I «!I15 35® 

5i:*i 'Sfii? ^fCTit’T « 

§3f®^t«(5T I C^t*rtf^5Pt»T, C^n *^13, 

5?5 ’TN^ri « fB«t«ftfll3 

<fl^ ^^ifsj^il I 

(Sf^«f*i3 JT^apt« c’f’fjitcafl f5i«fjfs 
f®^jB •?! '« 'Sff^ tfffjj'ai 

^'f iT’TC’f ’3a*i a^ai ^tca i 

c^n.^itwa (>) «r^f8 -arc^a 

4^ n^fB ^*rf 3 , ata arf«a 
(Focus) 4^{8 c« «rtcf (^) «tf5f8 'Sic^a 
«tta^j{«ii^a[*rca. '^ifBc^ ^c^a ac«r 
ca<ri >RtsT n^rr^r ^3ca 

ca'3 aBai «Fta, («) c’ftJf ^f5 -aicaa ^a’HSa 
'«ata^a^tc*ia a^icaa ai:<a '«R?nt®, ^ti:?a 
CKZ^ aaj¥ (Mean) ^am 
(Cube) >rat5intfw i 

fa^k^ia ii^ facita «r^l5 

a^i «rf«{5 avc¥ ^ca <fla^ 

wfa4c*ra a*i (Force) aw ^a wcaa 

'wc»ia 'na^ wtwa qat^a apfa 

ajwtaintfww i 

»al caraF wtaai wtacw 



VI 


•ftft C^. ^[{g ^ ?f m I ^ m, 

^?fiF w d, *rfl"*Tc?[?r ^»i 

^fr f, ui.ttc=i G w 

<ip^i?F (Gravitational constant) 

<11^ Ht5( ^C»I1 

■antN I «iisrtc^ sjcsf sNr® c^, 

^9 c¥car i <119 

«f91 m3, 19^. 

(Acceleration due to gravity) ^C9 
£ Gft) 

f^|JT 9^ 9f? ^n?! 49*15 9v c'rc*f 

d ^91^9 ^t9 65f^C9f V C9C?f «Jt9'^5r ^9C^ 

9tC^ ( C99il^ 99 4^(5 9;^t9 

f5*J C^C9 C9t9tC»T ), ^C9 C9f?9'tf^9f 9«^ ft9 

—— I c»i\99f9fc^ ^c<9 

f¥^9i iaff'ofii9 gf? ar9'ef^9 4^ 

f99t»l| w, «lt991 om^ 

’itfS? C9, *191*9^8? 9*1 

a 

C9f^tf«»f 9»l 49 ^9K 9f>r m, 

a 

9^15 tai 9*f9 ^C9 I 49 

C'fTF ntl V I 

^ d 

f^t^t9 991 9C9Cf I 

, ^991*19 f^C9 C«rtt>9 

'8 9t9l C^lftC99 

^t9f«'» few ^ 9»l 

tnv* ^ ^ 

”“d— • C9Ft5T «f¥tC9 C^Bn:5T9 

^t9^t*r9 99| C9C^ 9t9, 95C9 9^ 

5l»1 ^tnC9 49^ ^^9 ^?? d' 499 ^C9 

^1*59 9*1 — ^T* ^9 C^C99 9f9« 

O 


9»t9^1 9C99 99t91 8|t9t9 9f9 ’■rt9^C*r9 

99 9C9 9t9, ^t9 ^t9f«^ 9li5 ^t9 W:9 

mv® 

9tr9 49^ =1*59 999 d* 499 9^9 C9, *^5“ 

9[r9 C9^C99 5fC9 9t«9l 9t99 99t9 I 
'9t9t9 9f9 '4t9f«^ 9^159 C99 9fC9 f9^9l 
9lT^, «C9 *i?'f 4^^ f99i:9 59919 f<F\9l 

9t^C9 1 

4^99 ^<9 C^IW ai9-^9<srC99 ^t9^9 
49^ 99t¥t99t9 9^4*191 ^C99f «9T «Pt91 
9t9, C999 ^^-fendft^9 f^9f f99F ^9'nt9 
9lt9^I99 C99 C9a 9tf I 991 9tV 

^f9^9 9Ttnt9, •5fC^9 «9 >'»» X i-*'®* <31119, 

*yf9*?l9 99»*n:99 99J5F (Mean) 9jt9t<' 
i8'&4X>«'' C9: f9: I ^®9t^ V 9f9 

«rt^^C99 C99, ^t9 V= 

4^ •?Cf9 «9, ^9'nC99 9Jt9t9^ « G-49 

9t9 9f9l9 v-49 9l9 91891 9t9 ^J)‘nv 

!%: ft: / C9l<FC'9 l 4^ ^tC9 gtC99 C99 
C99 91:9 ff: ft; / C9.1 

*lf94t9 C99 (Escape velocity)“-49'f5 

9t9f95F 9919, C999--''5f99l9, ^f»9C^9 9*1 

C9C*9 9ft C^t9 9V, 991 91^ 49^5 

C*fr*5 Fi9, ^t9 ^119 C9 C9:9f ifec"® 

9:9, c>T^ C99:9 9»n 99 nftarft C9if 1 4 ^ 

C9C99 99 9:»1 9:9^ *3(9^9 59t9^M 5^f9:9 

§n^9tr9 ^:91 ^19 t9f9«t:»f9 

99 99K9^ C9:ir9 ftr9 9Tt9<9 9ICf t C9l9 

♦ 

9V#, C999--9:9:^9, «9 9ft 99 m, ^19 4^ 
9:9t^ ^*19 ^9(91918? 99. 9t:9 991 99 '899. 

(Weight) 9^9 I 491:9 M- 

<}ft9t9 8W 49^ r-«3ft9^ 9Jl9t<I 4?f^94W 







«rV 


“ “¥^' cvsr coizv fenfir- 

'sttn 

I «rf 5 ai 5 p ^{8 

r 

I 

nf^t^ ?tlSc? nfiarH c’tc'® stu, ^tc>f 

nfifJit*! ’ff®"ff 9 I 

*■ ■— mv® ' .'. -i mv® = 

M ^ 

_ ,R?U 

WJT -’S»xi»*‘' ^ifJi ■« r^ss'Sb'* fV: f^: 
G-»»-<!siX.*. v-2lt» f^F: 

f*i:/c»r: I 

c^?[ vai tfrvra 

*ff 5 ®t*i c^n, ^t?i *iN ifi:*!} ^'8 ff*. fjit/c^r:, 

5tm «ftT r^x^o^* afItJl « 5^j|i{|if 

ijln 5.1 «> fV: fai: I 

c»r<n Titc«¥ c^, Cf 
nfiait*! c^»t «f 5 i ^tir, ^fir 

'»t« «?[ « ^Tt»rt< ^tiji I ^^f\<s^z^^ 
^•tn« c^n 4 |>; Tmlcm, 

wartf? -{f^afii?a e4»‘i 

f^s «»»'v ft?: 

ft:/c>r: 1 

'Bit’Ftcn ^ss;®ta ail c^ir 

P)f«i?c^i '®<f»T c^wi dfc^ac^feiSff ^fl'? 

’l)T»rt< "« ^ 55 ^t? I ai|«tC=T 

f|*Tt< ^ac*i caa i««* f^; ft: 

>•‘8 ftF; ft:/c>i:, 6»... f^; ft: >»■ 

ff ! f\:/( 7 !: I a'® fe*f? cifc¥ 

fta, asil ^ts nftaitt can ^*i ntnca, ^ta 
atfllS ^'®| ^ta.! «If^a 5?^ "ffvn"na 
5»ica I «■! arra ai^t^tn-ftait^ai 
ftil «ftaic'® n^f^csr af^f^fti 

^ft¥t"f d-fn bsft ¥aata af«n. 

Wj-. ^ 


cnatn cncaf i^tn ftF^ai aratf^cn araFi 
fe«.iai*f*i afai »r?8f a a 1 

at^aasn—»ira 3 ifa cacna fena ft'ia 
asca ar^-fenarc?a «rtaFtc«f atgaaicna 
I ^fta^a «rt^tc-r at^aasn «itrf, 
ft^i «it’itc«ra tfc’ra «jt^tcn ff^ai ^aarc^a 
«rrafrc-t af^a'acna ’Brft»T nt«ai ata ft 1 
a«fnafri?a wt^tcn^ 'BTfarcsfa « i9Fa*la 
atf^a 'nfei nt^ai ata ft, nt*FC 9 i« t 5 
nftatca ^rtct 1 «itc^ a^t^sicstwil® 
«ita cata aa atlclfw 1 '•a ^taa ?c«f 
njtcna 'arl'wfta fta^a n^ftca? :s?^ Ena 
« na^ncaa ncn n^a^i ■fllaa ^^«fna 
Entaa can ajtnataii atfata ncn new 
cac^ afa Jia>| isfnataitc® at^i mtrna 
'Bil^fta can '®ta\ nitcna ^nata ca^i 
«rtaai wtft ca, ataa«n nf^s aa ?n®: 
atlclfcsfa's ^jftresra nitcna ftarca, <11 
«itta «ri! nfaafci ^n^a afa, ?fta 
'Etcatwfl®, arlc^rc^a, -ertifa, ftftata 
lasjtft I ftwta'^ai c?cnc^a ca, 0° cn^C'nt® 
aaraf can «fft 5 cacac'a attcgfcaFcaa canta 
v» fa':ft:, «r^a atc^a •■«»8 ft: ft: uia^ 
atlcjfc^na « «fftrc<ncaa «rr®jnl 8 a •*« 
ft: ft: I J|| can«fta ata i*»’ cn: «fta 
■r^afai >1 «tn cac? arai «fftaf^n 
aatv^cia an «igrar aara a® mtena 
•it^fna Inca'S naitca ^catarj i ^^aT^ 
'n'ljsfna Ena can aft nftaiti cacna csca 
ca^li ^a, ^ca aia^v ^ca ^at's m atca 1 
ftntca ^ca cam cncE ca, catfa «<ia^ 
ntnftaf a^ ®ra ^rr^rena aft5«cna aceft 
nftata ma+ca ^anraf nattcai atar, aft 
nftaita can ^l«fna cacna fta tfcaa 
cEca ca^ ai aa, a^caf atwta aacaa 



^ an • ] (SfCTt^ ►S) 


5tfl =n ^ 

c^ftls ’«ifw ’fm ij«i I ^t^»i CT«ri:^ 
•ft'STi a, ♦tfsart'i 

ft: fkifcn: 

ntr« ft, ft^ ttc?^ c^rn ’Jt® ^'s 
ft: ft:/c’T: wc^ ^<(t« 

C’TC? I 

c^^tc^T nfflait*] c^n 
^t'Sft?! f®<®, c»f«rtc^ ^ftcsi- 

C 3 f 5 ( « ftft?t*i ’tjt’T ^*rt« 

'Srtft c^, ft^^1 

^C»l 

fifc?t3f5r i ^ft=T 

^ ftc^ *ft« I ^ftc=r cflf^ 

^fkz^^ ns 'ifft nitn, ^tn*it:iii 

^^.,.•—g..,® cJifti:<afc®?r ics, 'fl ^!5 

n<r ftc? ^c^tn mw c^ 

ftc^ firsts c^n dc^ c*ni i ?c?t^ flt^rtuft’f 
’tT.t'f, '«5’1 55ft1J5 I 

?1C^1 nt^5lt*fR¥ Fftft^ 

>ng^n« I 

su5ftftr^ft^t^ ^z^^ >rt«fta'r^: ftsf 
I ftsf ac^i^ 

I fiT'f*! ^^ilS ftf^l ^ic*i 

^ta «if»ift^ c-ra ^ca art « ftf^ ata nr? 
art I nz^ atata ^rta at^ 

•aaliJ can ftca art i w ft^a ^^nfea 
^fta ^t«r wiZ's ¥ca ufla^ ftftfe few^rt 
^ci at^ wtat ca^ can ftca ncn 

nc^p I ^^a 'n^niSa ¥tw ^ na ai ftfa^ 
^Bp^rt^d^ncna (Ignition) aa^ ant^ 
ataiScaf ftCf (Horizontal direc¬ 

tion) %n?aF nftart can ftci cicn caa, art 


afr^ antaftnaftfS ftft^ ^mn ^ta'J^a 
^ac^ atcaf i am ft^ai «r^ dacaa ftia 
aca cn^ ftc^F ftfafe ^wnzH life 
art I fafw ata at'aal, !?ca nt? ftcf 
af'aai, ^^ancna n^intaa ^ai ^^Ttft^rtr 
ntft^ aa na^fapa acaia atai ai nft^ c^c’a 
caft'e ^araa atai i 

a'fta ^n-ncaa ntatcai catntcatn 

ajaai—ca^ta atta^*aca «ftaal cane's nft 
ca, ntatrtnt: ft^ta ^a^ in asan, ata 
a"nan^nTi (Frequency) «rft cneafC'a >« 
cantnftcafai, n<« aaata ae’atav ^tei i 
'na cata sasa 'san aaata ac*ataw cal i 
atan cata c*Ft"»it^ ‘«a cata 

jasa sacn "^^ifta ntirt ai i ataa 
ac*n 'fll ca, ca^a-'san®fta casft 
^ft^a at^ f ca ata (Ground waves) 
cn^ft '3‘*/8* atin nnw aai cac's ntca i 
'fll ^aa fa^a ^ca C-na^-acaia (Transmi¬ 
tter) nfts'« affta nftatft^a (Soil con¬ 
ductivity) ^na I ^taai ^^ta's la cnraF ca 
na mnf ca^ta <nrt5r'aci aac's ntft, 
ca'sft ^taaaa^ cnc^ «jfs¥ft^ aca 
nft^t's ftca ^ten I <1 ^rtaa'sena 
atai aap ^ca a^ carta at cantntlca«i ^"na 
n^nn (ftita ^ac^ra'^an)ft\aift| 
ca^ ^*na n^ntta 'san 
ftca a^tnr^ ntcai n^nji ft#a¥ca 
ftcaa naa. c4a¥»in«fta ¥ft¥lfa^i 
lasjtfta ^na i ft¥ ijm 'iwzim ,¥nr- 
aifta a^aa^cna atai a«psi (Bending) 
ai^l ¥a aa ca, ’®tai aita ^ft^cs c’ftanr 
ai I a¥ jn aia ^tai '^rtaaaw canr ¥ca 
sen atca i dftftncaa c«ra¥-acia wt 
n^aJ1 area¥ ca®lia artf '«•!•• aticna ca*?! 







«rBtfl fill >1®^ f5 fl I ff® Wt*nl 
«rt^ cf, c«®t5 5® 

fnft?r ft« ^csff fpiir tt?-’?t'«iii 
fff ^ ^<if nf?*itn fiii 
ftiri 'ssw <5? tuifltisicsii *f?tw 

c»ic«r sff^ffir® ft? ffiii i 

ui^ TO ^farfM cell f 5 i fCBf c’l, 

®tftii < 4^15 f fa^ ^n«s[? 

fltfi ftr, c^ cf^ilf C=^«ft 5 T 


%• lii^, fsi«f ffTO 

■p^f^Tf fill's C»f^ »T»(S I 

<«f^ whJ’rtif ffs wn i 'ft*ni 
nti^tfiiPfii ’?a ‘*1 « c^n 

C^ fSlf •(tfsi «lil1 ftf, 

c^if ^w®i fi®ii h 

ff:f5f; -e ^j*Tt«fJ fl^il r ^:Pi:, Cii*i5il5 

c^^tc^il fliilf toi 





ffea 


cftf pi^ ’3’Ptf}:^ fro 

fCfl CTO'S I’ll JTf 'Sflf 
«ir^*i facf •itiic’ii I (nHtc^i cfePiff»T 5 r, 
tf^tii cSPiif ^ wtii’ttf 
•ftitni »i®a TO I fenarfiSa few'Si 

® can oiaa to ca. iPr^ fartani srcna 
iTIffro nantf cniff ca naa ntcn. «rta 


- ._sitataf^can's^ 55^1 

V(r + h)xlO* 

maa ca, affnafea nfaPr »iif ata ®ta^a f ac** 
§n<naf8a naa ntnca as a^iai i>'4*s»« cTO® • 



_ 2 «'(r+h)xi 0 ® 

86400 

TO ^ 




• 3 j*’* 


iPf<F g-4i?i i(t!T ^Pror r+h fc^ 
8 i>** f^r: f^; / 4 ?! c^rcv r-^ 3 b« ps; p: 
Ptit*f ’vic»( h—fif: p: I c^?f 
V « Pf; ps/c^r: I 

fen- 

ntc 91 

«sit I 1>f fena f?cir 

c^fsr TSt^Ua < 5 Ptftc^ 

va ^^i^'S’ai f^CT c^’f va 


W natC’Ffl (Major axis) w'V I 

fens f»r:s nff m* 

^CS, ^cs a-r ^tS •^flife tt?tcs 
v*“G (mt + m 2 )x — _ cnc^W na* 

r • r •>. ^ 

» 

mi -41 4 W ntn 

*!*> f^:p:/cn*., SI ^tsai • 

sf? csn V st'^C'as ntc^ ^cs a-4s sts 
cs:^ stcs, sfs ’FS'nsfe ^ ^ts a 

^CS n^STI (infinity) ^tS ~ 1[IS 



nss ntnis -> ^fei %8 fki «itsi 

V 

ffi ^s*n:n sfs csn csi^ sts, ^cs 
^vnnis fcs fen^^m® 4 s\ can 
s« st^is ^s'nnfs cs^ fenT^t’^t® 
®ts, csss csstcsi SCStl ss^ fkw I 
^s'ssfe ff ^taFtcsi srs, P«fe® 
®sts c^rfts sn 4 S^ ^tsf ^'5 s^fl 
cstn® fen® I ntst®*i Tjsi v*-G 

(mi + mg) 7 ?- \ csntcs mi W 

(r a) 

sw®«®, mg fm sitsf®^ s^® 
«®. r xcn «tcs® f«TO® l«1f '« a 


01 ^ns V i^cs V 2 X i f ^5 

fs:/cn:. nf®i®ts cscss csnts csstcsl 

®c®c® I '*p's‘nn stcsl ®cni 

ma '«iT® Ppc® ^rmrs SI, «tt®^cn® st^c® 
^ ®c® stts I csn V sfs f® f^:fs:/cn:, 

^s ®T?Ffe® ttcs® ^^nn, St® cnf^ w 
vst<»,8-* fftfs; '« ai?Ttn«?t 8»^»,«j^* pF’.fSi 
« ififrir 4ti wv®.*** pF;fs;, nt® 

m fnc® -aitst® rifs^® ffc¥ 

Pfc® aspTcs i sf? ns®, « csn 

f®nts ¥c® sstvinstsiScsr .fe«.ts'nn ¥®t 



•nil '• 




‘fll 5 ^ fscaf) 

#tT? f?tcf ntc?ii <n^«tc’i ^l-» 

^tc»rir ^zi 

#cs c’T^rfs^^ts 5t9*ftcH5 ntilwcf 
fk:fk:fc^: W’t S«.n'-’f‘l ’P?! 


c»f{5 5tc?a 

f^rw ^tir, n?f c»ff5:v cT»c*r c^rc^, 
C^s^f 5 W 1 c^csB, al 8 

«(?f 5 p‘l «flT 84 * f^cj? ( 

^apircf'e 

♦ftw I 


5taf*Hi *ta>Ft?i Stcra ^vs 


'®tl ’fW «»fB f<f®Jr C?:“f9 

>it«ftfl*i *it?i:w I «i«f4i?f 

'»rW ^111 5 tar- 

< 41 ^ 5 tapf^ 9 |t?i iiim 

|c®sf ^rat9 c^c^f 

i| «ft5{?t^l I 

nl Frapfn»ii c^rr-t?! 

WHIR'S 

^nf%, '® 

w ttm 

]^?t« ^sit^»l C^C’P I 
»iit 

f^i^i I «(jtcntc»ii-i^ 

Fr3fPt>\i •fJi’Ptfl 
f^ni c^cii *ttw I 

^ 3 »w 

f^c»it<snt*i Ktir- 
f^»ii 's t^cif «rrr>TSf 1 

•tefijw «rtnf^v *nrt^i f^wfCtai 


t^fjr fi^iNcQ?* '«i!??tn 51? I 

C4fC?f c^f:? C^!5f fii^t^ 

?:»IC^5f c^, fe«s*(r^ 5T'»tC# 4?t5J 

f«5iig iflf }5 jq«f^ '®jt? ^5i<5r- 

c^fr; ?c»i 5?c5f =111 

??c^i 4 ntc? c^, 

^t 5 { Sfc?? 

^<r?i (fl ntr? c?. br '« 

«rt? «B5F^ »f*(nr 4?^ ai^ 

carc^p 9^ I 

*it?T car ^ei«rc?in; nKfj ai^pj 

?FC?i:^5i, «rts 

m I *(« «n5{nt:?r 

^<r5f cw <ii¥j8 

^fs?! 51? <4lt>!f^'?—«il|5^ ?l5r I 
ttc? ?i 'aft*!? «ttC5 

c^t5T <2!?^ 5tarfi*it? *tf'e?1 ?t? f% I 
?tt?? *rp ‘Wt^l 

c?t?F ^f^t? fn»!t?^«f^ n?Wl ^t? 

f?«it ^?1 «i|t?? C?ft? C?rt 5 !fe '«»*• 

Cf tf5 anc?? «rtlt=! I 





fsinf ’jqtni ^tr® 
W's; 5 i? 5 i nt'S’Bi *?® 

^ciif^«n c»i' 3 ?r*i'ac»i^ i 

C6CI «rt^ ^J:^ ^31 VI I »i^t¥t-r- 
6t9^3i n*fK*i =f3r35r, 

««tSf #t3l Vl^\ C3ft=T 
ntc^si. 31 8« » C^ftB 3^C33 «rt5^3 I 
333 8<' C^FtfS 3^3 3C3 '«l5!3t3 ^3l ^3 I 

^TtC3tC3l-ii-43 33t3rH5t?t3l C33^ 
fl^K'S f3t3 4C3f^C33, ^t3 
^tC^3f331 3C3 f3Wt^3l 33^3*13 CWC3C^3 I 
4^31 3f3^ '333lt3 1^3, ^3 

*ftC^3 SPC^ 31^31 ^^t33t3 3^.3t^- 

3f31> ^«t*f C3C3 ^ 

^C?3 ^«i3 355t3 3t3t3f3^ f3l3f3C33 
’fC^ C 331 cncas, 333 ? 3 tarPf 3 l « ^f 3 ^ 3 T 3 
3^3 <43^ «1^t3 I *ilC® C3l3ri 3t3, ^tZV 
f3^3ir 3^-1 43t^t3 ^3fHlj3\? ‘i)'ef33 
3:37 3:3:1 \ 

tt3 C3:*F 3!ft3l 33;3t'®f33 3:3T ^ 
3t3«s ^^3 §*tt3t:33 Clt3 31t3 3t«31 
3t3 f3 I «il-13tl «r3rt3^ 13 C3, tf:! 

3rt3:33 C3| I ft! C3:¥ '»lt3l 

3131 *r^t<»f3 3tl3 31 3\int’rt:3 3t31 1^3- 
113 Ci:i 313 r33»3 '*lfl^3l »?1& in f3 I 


<jf5r3^3 f331 1 FfafPt3t3 3:3J «WT3 
nt<iT C3, itufiiti nfiriw 
C<ltf33t3, fet^:^f33t3, ^{5,3131 3ftiritPi3t3 

3 : 3:11 «ii^ niMsfn f^3t3 

I vilify 1:3 ,«r5'« feitcni 

«!C3fl3 13 I 

’Jf3?t3 f33l3 C3 3f33t*t CVtftltl 

ntllt 3t3 ; 331*1 C3^ Gltf33t3 

5ta?f33f3 1C3C1 I tt:?3 C13tf3'» 

«ft:nf 33 t 3 >> niM ^t^:^f 33 t 3 urt^® 

it:ii ’yf33^3 cit3 cir3 'it:mf^3T3 
^t^:^^ 3 tC 33 3 :<l 65 3 f 33 T*i i: 3 i 8 :« 

3'5t^3 I 

3lti:3, ^31, f33*It3, C3tf®3t3 1 
3^tf33t:33 3® C3 313 n^fK 13 ^l1l*f 
3:3 3t3 ^3 n 31 ft3f3 C3't^t3i5 3:3^ 

3f33t:l 3 : 3 : 1 , ^1 5tarf33t3 3f«3l 3t3 

f3 I f3®Jt^3l 4:1 f3f^« i:3C13j 

^«S 3 t| 1 «in 3 Vrjg C 3:33 > 8 i 13 

f33it3^ I7t:*tt:3i“i^ 1^1 • it3^® itap- 
f 33 t«f 33 1131 nflll 1 ( 3:133 

13:i3 I • 3t:33 «133 tint ^131 
f3:ni§ C33 13:33 i ®33 3i3i: ttm 
f33^3 JI3^ ir3i:i stl 3li:33 
fi fi il:i 3tn:® nt:3, c3 3*^:# ^13« 
i:31 ^3J lt3l 3tC3 I 


5lm C«tw 

It:3f3lt3 lJtr3t:3l-^5 3t:33 3ltlt3- <<^313W C3:i tt:i3 ll,^f®lt3 

5t8*r3i fefm Pimw 3^ ‘flitn cici i 3^t3 cit3 fif ni3n 

?tlf331, 3t!5 C3 33 3^31 3^'tl 3t3 fl3l, iaff3:33Wn3 itn ^1 '<33'e 

in 1 : 3 ^ 3 , C3lf33 33^11 C3:i 3f3lt3 13 f3 1 ^:3 llllfil ‘333 

f3Wt3l31 4rg3 3^ 3t® intl3 I 33 «t3t3 i:3:i. 31 C3C1 ‘3313 





’i"^< I 

«rt« ^«(T ^tfl'e wfsii ^tr«s cf, 
ttr«f?i 

^ncw va ^f«r^ 

Claris • *ft^ '«I ^i 8 *f 

*lt^tC!T9 ^sf5 I 

f«IWt^CTfl C*lt^t?j5®tC’? 

fstiwn: 

> I 5tr«r? ‘<^15 

'«f9 ^r«ia *1151 '2t^t'« 

«fft^ «t«Fl nNcsfl *tt<fC9?r 

ntcfl ’ft^*i’«f»i c?c?5 »r'8^n 5c«? 

cnr^ I 

^ I §fc^? *itf«?i ^1 'S’? 

9i*t C*r^1 «ft9 <^9'v 
4^ SFfWl Faf‘nf^a?*lt9^ Sl^t^t"r9tc=f9 
5fc?9 I 

ttCTfl «• 

fTP-'Plf^^ I «Fte 

starnc^^ifrtirs Jitc’Tfl c-r^ 

5 t? cnz^ «jt 5 fi 9 tir w 

*i^ft-rFt 9 *i 5 ft»i '« 

C 9 ’T^'i ^c^ttffea} ^ c'ft^ 

^t9l 9l$9 Trc59 *ft®,»^1 
^t99Pr9 fens f^C9 tt^CfJTI 

Wt^t9f^C*J5T C^, ^tlW9 <5lc?«^ 

«rpr nf9«rl*i ^tc59 sar'ji 

5l^ts *fffl5|t*l C^9?fiSF5^1, 

wsr^cifl »ic<r 5taTfi»it9 

9nf« w. 5Br^ch »>• c¥t{5 ^^i5ni»r~ 


»f9 f^I^ «t5lt*l ^t9 

5f»itf^i ®^a *f»i 'trcw? 

f<9^C?9 C*fz^ W 

9t»j Ti 9i:9i%»i3r, ^1 ’T’®T I 

^9, ^^z^ 9[9 C9, ^11^9 WI919 «r99 

it* C9Fti5 99(9 ^ST'jl fe’?t9 '• 

'^n9lf5tf9 f^nFt9t1 f9^9i 9I9C^, f^l f9?f« 
V 3 . • c 9 ftfB 91^9 119 '»r^ 9 i 9 «t’t < 99 ^ PWT^F 
«(c*wtf's 9f5f 9^:^ i ^tc99 

'jic?*! <(9^ «rt^91 

HI ^ZW ^1 9F9C»T ’:if9?t9 «r99l 

f9n9^® I '^f9«t9 cw c^tiS 

C¥tl8 999 C999 »lf^9 11^9'« 

c^jif9 ^tc9i «r^9 ^\9jt9 nt9t^-n^« 
^ 9C9t9, 9itcir9f5tf9 ^fir ^'T?f9‘l 9C9i:9 
119^ 9^1X9»!«f»! <JR:9^ ^C? >ft9 C’fC^— 
Wl€\c®« C999 f9»I, 1199« «ltll I 
9arc?9 c9c9 9^9t9i9 

^'5'9t|. *r1^9 ^^I9t*r »fl9^ 9ftntt99 iB«j8 
nC99H «r9t9 991 919 I C^ 3^9 

orcn f9C9 «lt9'6 nc99*l1 9t»ltC9l 

919 I 

'e«I«lf§9 W9r9 9^'^9 filf»f99i 
999t9 9f(:w C9 f>Pic*it'aTt9^ par^jcfe 9tn9 ^C9 
1i:nf9C9!9, ^t9 C«rf99! »ICT® C9C9r f9Wt^9l 
«r9Pi f99{t^ 9r9t9t9i9 C9, Rar9 v"»r9 
^f9^9 9'*»lc^9 ^S^n* 9irW9^ 

f 9 C ¥9 f 9 ®ft>T 9 t 99 f; 9 i*f! 

*159 ^tfH'as fSTJ^cnlartv c9C¥ 
C9 >i:9F« nt'991 cnc9, ^1 C9C9F f9Wt9\9l 
91959*1 C9, f 9"*lC99 JflW 
119 «fg9 nt«f9T 95959 I ^191 9»159=r '^T 9fi 
^5*l9!rf3l9F -15919 9F5*l^ «f99 Wl^lPl 

'|9-n599 9^99*1 959 959f9»l 1 



aiT^i*ir*n«« ®^fl njt«\ »it«rt*i 

4*rtfn® c^, 

II® 5 nf I 'g¥"»ic 3 n (PT 

»Rv® •rt'eii ^tv, BBrc?^ c«rffl® 

’IW® C^T 5 If I 

»it^N ^w*r, ^c®l ’f-’tcsn 

c^t=i 51? ^«^»r 55i«!r^i pare?? f^f^- 

«ft®^ =??, ?1 

cnt^i ?nr c?i i 


»t 

®t« »ititt? « ’ifft? 5a-f^®l^ ’ll? 
?w? c?. '•itf^ ^i»r parwc? ^?tr5f 

'^t ?wcf I f?r®t 
ttifi 

f®f? ^'ffe 

?t<i! I ^5® «mti'«•ral’ft? ?t«i 
?!? *rnin »!?<? *ft'«?i ?t? c?, 
ore? «f?® ¥ti55i ?nrf, ®t?i^ «r?- 
f?wtt??i c?reai vflffg psi?r«r? 

?i?i 


»|S|» 1 W 


’W'taic? C^*f ett% cfe «tW >1^ SRI 


»r® «>i*f 's ^ 9 <»? ?tf<R 

«aic?fl *ft"r ®tf5r5 5c»i ore? i ^ ?I5 
?t? «isrefs f?®i ' 38 «« 

?15 nor 

’rantf®? nt^re?! ^ 'sr? n'lc# 

®?7 »T^4f? ?cs 'iitoit?- 

at?*! ¥01 ntllai? i 

'« ??t?tn n^TT? »nr?i?«ci 

f?«rr^ii ?n nf n 'ntorr^fs® 

'« ®nT n^twtFsn '«niWi?of ^ 

®orni ^n? «rrentf nt® ®c?c?? i 

ttfli ?i»re?? c?, 

cflVanr? ^fc?? ?®i ®m ^ •sre?? 
ffii^i f?sfn «ire? I c??? cnntc? 

?rre? 5 ?Nt?\? «fti?i sitor ^\ui c>[\ 

«rt®oi «m? ?far w «rr?t? ?® 
cfnt nt?tt i?f«3L«ff^ I I'fn^tc® 

¥01 wl?i:® c? ¥t^ orm ntt, 
’t^R rrt ?f, wn ?tw, lif \ 


14...0 ^?ni? '?!¥? 

I 

¥Jtfni¥tf^i ¥? c^oitrnt^? 

®t: ??*iit? ?i»re?? or, cn 

®ni 

«f?rf¥5 w R, cnnre? c?t? c^« 

ntfl W ?! I »l¥OH ¥t??t^Thf ttfl 
ntnt? ¥•! ntft® nre?» ®i cm? ®wtfttfl 
¥n nt«?i w SR I f%i ’?t?oi? ®w won 
W¥tW woitw? I 

®w wnt's f®^ «i?cW ?«oB 

Of. ®t%¥ f?¥ c«re¥ wn w® 

<nor« «tt*lr« c? cnnre? ?i® ntii ®i 

??i®i ¥11 cnc® ntw i 

¥0!tire®i ^•lfi¥t*!an ®t: irh^fn w ?K 
«rnor 101W cn, iwn isre?? fenw ‘Jtc’fi 
wnfiW® wf® c¥¥?^ iftr wtit® 

¥11? I ®til wt¥ ^fnfti 1® f¥t¥ 

^ oRtor w snrr o!\i¥¥i ii 
orrnti ttr® wtr? fi?j®rft® wjk w 
Wt¥l¥t^¥ wPi otntoT <rt%i 



imr 




:si» 

*rtw 

CW ’Tsil C^C® ^tC9 I ^1 

Jil, C^ 

»l*l ^5 « 1 ^« VI C»l^ «lf® 

c^zw ,^t^ 

«rtw« c’T^rtPT w 5 ( 91 

^tfio^lfnii f9'Jtr99rr»(C99 ®t: fn 

C9t^«i f>gf^ ^tc5f 9r»(%?i5i c9, 9*r®i 
d9C^?f ?f^*i c*iv «lf« ^9 

cat^a «rt^a ^c^'s *(tca i 

a, nTf^T f9C«f=r 91 «ITtt*ltf5I9l 99, 
4 9C*f vt^9 ®fc9t9it^(51 ♦rIt’Pta a'c^ca 
9ftr9 >f9it9nt'69l fncaff^i, 

«9 CT'eai ^9f^^9! aw ^9»c»i9 ’Brra?cc’99 
«?W99 fW9'S ^Ttafr99t9 Ft^l—?Fl<9 
^tiatart^c® 991 ^99^ n9Vt9 m 
<«fi» ^t<9 ®tt9t^tl®l I 

cfefi(r«-f9 f99C9 ’icaanta 9jtnta «i9t9 
^a®itf99f ®t: 991^ C«ll^9 9J:8(CW C9, 9W®1 
< 11:99 «lt999^»1 99 I 

'69tPl^fe9 f^f9®t^C99 ®l9 9r9«:9 f^C9t^ 
C*l^k99 Pr^t® ^9«f9 9t9 9:»i:99 
C9, 99F»11II99 '«lt999'9:»19 C9C^ 9*9 

9t^9i ^9Hl ^9^ 

nt'S^II, 9191 ’?II 9:9 911 <il^ ^91H1 
9t^9 ®t:9t9itl® 9Jt:9:91 

®^9 C»1^^9 9:»19, 9W'51C^ «1g9 
^tz^, 9:»i «ic9:99 9f9*ri i «f9®*i:9f c5T9t:9 
C9t9 9t»\t C9l, ^r9 KI9^ »ltk9 99 «91- 
«?t:i 9:»i «n^r*i caata 9 ® 

9t9 99l 

ww caa* >59 9t^9 ®t:9rtrt^:®a 


99:f C9 i?t9l, cn fanca fasst^ai <9995 

^:9:^91 ^tai 9?i:f9, 

'«rf^T 91^1 "819^9 99 1 

^Tlf9i:¥tf99i «i9 cfe^c9t:9U^’)9 

®^a PfC9l 9t9» 9:9:W—9f9=9 

C9^ ^9»:99 ^t9*lt3{j f®|} C<F9f®9 I 

¥■1^9 ®1C9t^rl® 9919*9 ^tnatsi' C9C«9 ‘«!8 

Ffa -eiaai f®D ca^i ^®at^ '^laal 
9:a fa:® nifa. <<9 acar PFg^i ®f«is 
999* ^ita^Ua 919^:^ *ft:9 1 ®l^9 
(1)^ ^<?ti ’T9<9 5f:9:(i91 9«r»i'ii:^’9 

C9a» •^c^ra ^ aa? ca-i ?F:9f ^a* 1 

W^I-SfC^a ' 0 it^ 99'«:?19 * 9 ®W 1 fb- 

C9 ¥t^9 ©tcamtlc® mai t^arrifa 
^ «tjt:>i ®r®, a91:9 ^ifaicwa '« 
9!^t§f:^:99 9 ® «11^9 c^c5 ata'ia caN 
^nl9t9 c9^ C9 faara «ft9 faatal? 
«fl^9® 9:9:^91 ®:9 'ffa:® «r1:9 

PrPifi—^r«ia ^91 ^nt9l9 1 

fa^l^ai '«it9« 9:?i:^9 C9, 

«il:i if'«si I facaa ®1*i9t®i at* 

cw f®<l1 c^9i^9 *{<« «itaa1f®ci 

>*!• c9:9f f®ll c®8!r®9 '«:i 1 

49 '«it:’l ’ltc»i af99ta-(t-i!9 

’rWcar 9ft9l C9, ^jRala 9» 

9W CaFt9 C&\9f C^at « C®®ffe9 9»!9 

at it9:®i 9t®9 

« 

^nt*rtr9 991 

^trafa^ta ®f 1^9 r99t9 fawia 91 

99tft"r ^^^ta nPi5tq^ ®la taPr c*f9 

9'etr® 9pl9t:|9 C9, ilsb-* *Tt:»1 C9 9*f9F 9J» 

9 : 9 , at 9*1:¥t ^9r®1 99^9191^ 99tft*i9r9 
?iW9iJtt '«9f®5:9 C4ra*i a^ai ca:® nfca i 





¥t»i »!rf ntw 

f^f^n ^ ^mf, 

¥?»!ts «f59!5f 5tn *ft« ^1 w 

ftc^ »«ir ^9 ^1 inr, ^'nt^Ptrf 

iflt^ 

£rrftw^‘\9 9tnt9f9T nr99*rtiftr9 9i9ft?i 
1 C9 9^ «rNtl?9 f59*ff9fBfW, '®t9 
•fJT Cft’ftl'« ^tC9 ^9—-81 ^9^51 

«Ftf9 5n i 

W 1 ‘flffS •rf»lf^¥ Pf*f 1 <49^ 
^t9 9f99r 9fl9»? I f^Fl ft 9ftn 

ft»it9 99 T ^ ft*»t9 nfti^ 

<4^ *i9Vf (91 «rg9 wt9 9nr) 
«4C*I1 C¥t91 C9t9 f f“^wt^91 ftftf 
9rt9<l i?!?9Vf9 9T9 C9, '4'® 

^C99 ST^Ihr^ ^t9 ?lB ftSC*! 9019 I 
(i) <49^ 9tt9 ^ft09 99 9 991 —C9 9t9 
C99tr9 9 ft cnoft9, C9^9tl9| 9l9 9 gT 
9rfr «49^ 9t9 9fjI4^9 C9t9 9r9t9 C9 ntf 
9t9 91 I «^99 CWCi C¥t9 C9l9 9»lftf*IC9 
9^1 99191 9t 99 I C9l 9^ 

99019 9t9 9it^ 99^ft 91 99tf 919 9 9 
9t0f 99lfft05 99 99^ 99t9 99- 

9tft 9t99 C9t9 Of9tr9 «r499t9 9tC91 
9C9 9tr9 9tC9 <g9ft9 9t99f9I %99 
nft9ti89 41199 919 I 9ft9tt5s 91901 
909 999 9t9 C99 ofti 90 9rf, 919 9tl 

^99 9rt9if l9fr99 91 


9f95 9ft^ 9li> '•Cil 901 

9191 9 9t9f99 ft9tl 9lt19f99 919t9 
Olr9 91911 111 I 

(<) ftf 9tO ^flOl 99 9 9 ^—ift 
C9t9 9^ 11 991tflfl nftnci, 999 91 
91^9191 9ltl^ 99|t9 1^9, W Oil 
C9rt9 91^999f9 C9t9 9t1 99^ 1909 
9 9199 9t9 90 C9tl 99 fol^ ftl- 
^fir9 9:9 911 99 I C9^ c9tr® twft 
9t9t9 9t=rtl 1909 9119 9 9ft9 901 
90 91^ ^ lfl999ft9 919 99^ 9tO. 
911 99 I 90 C9tl 99^ 9*9111 9tC99 
919 9^ 999f9 999tl 9ffl19 99 I 
*4^ 9191 9(59lift>9 9t91 «f9i5 99lt9 191 
9f^t9 9 ^Tl’f'll (High grade) 
If 91^ BtOri 901 Clt^ 99919 ^9f9 
fl9tf99>99l 

it 91 ltl1 i:to 99 99 199 
W 11909 '9tfl#tl let ft I 
^fl^9 99 'SH f99 9'91< ftl 1 99ftfl 9 
9901 *rf9^< ^9^199 ^ftl*)9 C^9ff99 
9*19 ft9 ftf I 1^t09 nOtW ftlt99 
*ttr«9 C90I ftltlf 99t9l ctfti Itl9 91{ff I 
ifti 9tft91, ffti 9t99lt, Wftlllto- 
ftfl 9 ^elftn 099ft <49ftl ft9 
91^ C9t ftltt ^109 111 f99 itt'atfftl Igft 
(Gondwana Land), 91 l^lto ftiVI 
^ftl \9 9*1 UtOI *fr 9 4 f 9 J 9 
941 991 9«1 99 ft I 990lf 9lftftOr9 
90r 9C9 95[1 11R1 ^Htftf If 9 





ijtw 

ciFfWi ^n « ^r«ft»r 
c*rr«r^ i ^f«¥t*T arfsi^t^r 

mv <^^t'9rr#l ^c»i ’TTi ¥ai 

fnoE I 

^1 fc»t CTt^l cit*T e^, 

c«rc^t ^r^fcw si^nttsT? 

f^f^, sic«(T c^ c^t^i n^f«r^ 

fwci I f^nr vsu^^zi ^t>[?i (m ^911 
nt^« »r*!l5’f'» '»rT^^ na>f^a 
ftai ^nrn? «frta «rata ^isnast^r 
▼or aTT cwr«rt^ c^, 

afWta ^a ^s* 

a'e^pu *ra*t9Fta »TtatcaT c?ai c^rci c^, 
«•• sf^acsj? ^mf c^af ataj « 

.F'®^ Jfwta ^ aai >8* 

5'®^ a'a^ii flai'® at® ca *(fBat*! ^tf^a 
finnitBfsr, ®i nt'sai ata nfaatfa® 
^atf«aa atai, nfaatf^® ^^atf^a 
♦ffaatt*! »rat’f®®tta 

»r«a 1 ®t¥t?l afa aai ata ca, ®ta®at^a 
a^aata fe«a «taa naif®a atai atara, ®tac»i 
®rt®jar ^arta ^a ^*rta taaa maiS 
*rr*ifai^ f^aita ^a caai atia, ata fena 
aa^aa afar »r«a i ®i^ f^aa *rtafaraf 

fH»rta WaF a^t<f (Seat earth) 

ai ’^aa acai ®ta®atfa ¥a»!la wcaa 
fenia arr»R cati '??®an ®ta®at^ 
wta fa^ *taif^ atai> 

ataifl 

artcfa ^aata wataaraa arcw 
5[|6 ^arra a\a^a at® aa i 

(a) ^araatalafa® (Biochemical) naf® 
(a) ft*f ® ®ta' (Dynamochemical) 

nff^i 


J a^, ai ^an 

caaa w^it^fat® ara ® a?FT »rt® 

®ta, 9Ta a^ia •ra afiaia 

a^'^c’f <iita atatafaa f^ta af^r® ati 

ata I aF®a«^ ajtal^faal (Bacteria) 

^f^®faa “asraa ’lata®! ata i ^rataa 

*r?{ uii^ cata '■rti9^t?taa a'W 

'f’ft'^ ata nta •aa^ caataata ata ® 

®ttna ®ta ®tt® "^tt® vaata arat^fa® 

aa I 5®au feaft^'S' aaf®^ ¥aai 

"yl^a «ft?r fiftatara i ?Faata ’s;aj®: 5tafe 

a<fta ®Ttt^i afta (Stage) ^ttaa 

^ aatr^fa f*i 3 Staa ^ai ^^a^jia i 

5Ttataa®: ^a^rt^f^a f«®ta fk afaata 

at^tsttwJT, ®rl%cara >®Ttf? arta 

« ^3t^ batata ®ttf, ®ta f^f®t® aaata 

c«t%fa^a a) a^ta 1^® aai i^tatf I 

casr^fawttaa ata, fafe (Peat), ^n.at^fe 

(Lignite), fajfaata (Bituminus) ®ItfJ- 

atlfe (Anthracite) | »at?a fe^ta 

aa^ita at^aa a®t^a aatFta ®a 

®Tta,Jatl^ a'a'ita ®t^caa a®t^a aatsti 

caSJii ca aaata aFt^caa a®t^a a® caSfi 
» 

att®, cat ®aai ®® ^85attaa aa ‘aa^ 
ataftta® ®ta ata « Ftftai ca^ aa t 
^fttaa atar ca ®aata ®t^a 
*f®t^“r »rata®i atta—®ta atar 

^t^attfStC’ia (Carbohydrates) ^fa¥l 

»Tat5ta caS|| i ca ar»rt^iat® 

*rf^ aracf, cat ®fatffaa wa aft 
aa^at®* (Toxic) aa, ®ta aitattcsft^ 
c®tir ftca cafata^afatar (Hemiceiiulose) 
« faa.atft aai ®tata ara aft 
®a ftatv aa, fti wcaa afiwta 
ca^li atia, ®aa cafaca^tatw c®iir 
at ^ra atai aiatafta f^ 



WI1 


^ ^*11 I 

car^ftvff ^1 n<t«« ^ ff flfcn 151 ? 

WTCf I 

^ »ifrsr sn, wm 

^ c^ ^1 

^¥, ^1 ^w- 

iftsT’i'^nf »rt^t^ I ?•? 

Sic^r a, C>15jc»ltar ^1 

^■rt?t^i5|»T ^1 ^f«*rc? §55Jit5r- 

»r^ ’Tt^T^J 5FC5 I 

fap^Tfl ^z<f\ 

^f«*r siliSfl iFtni 6tn « ^tcn? 

*it«i ^tJ. iit’rt^rsr^ 

%I1 Vi #*i=?<*itsi 5tn '« ^tn 
nu flin nffl^^c=r v^U 

fl[*tt^flr*i ^w I r<n 

^*11 

•rtti c^r¥ Bt?}5 *it<(T:«f cv 

nttCfl *lTt?r 'e(V\ z^ C^t=l >«¥ 

*t<tll ’^t'T ffW ■!'®t^"fftfnfe 

ntfii *rtm >i^ci? 

n^tif ciV^t^ cnc«i ^1 ’Trttw 

cnw V 
^i, 5rt>? « ^t^s( 

c«it^t?j5 nfii*iti c’T'a^i cn®i I 

’rfti ^t^ ¥t^sr -t^nc-Tfl 

»itnti*i ♦if^ti 

W (Peat) , ti% 

(Lignite) %i% 

f^|f*l^t»r (Bituminus) v^% 

^ ^ dl ^Jt¥ Jnt^iJ (Anthracite) ;>«% 

«a| n¥ f^l^I CBf^fl ¥^¥1 


C¥Ntl nt¥11 w <«¥| 

'¥tt¥t5!l1 dl¥fPT ¥11 ¥W1 I 

(¥) ^lC«t%l ¥¥ ¥rt5(-r¥td- 

flf^i ¥l¥tl I v<|^ ¥i»rt «f«ft^: 

^•ifnfic^ *ft¥ll Itl I 

(1) fncfei C5C1 f¥g ¥t^if 
flHfe ¥l»ltl Itl I ¥1»I1 

lt¥¥tdl fl¥t4*fl '« -Jll^ltaftdl 

nt«ii itii ^tft¥i ^t»rti, 

nf«c6ffl, ^®tr¥ti, c^ti, iiTflcm, 

i^titl. fpi[t9icifl nt«rt?"f, ?tf«ff¥^ ci*rM, 
it^i ¥td nt'eii iti I 

(n) c^ci f^5 c^*lt ¥t^sr 

¥i»iti sjti fijfiiitn, ?f¥«i 
¥tlC^l «rtl »T<®, Prf¥¥ 

l«jtff ¥tci nt«ii ifi I 
(^) ’TC^tW ¥t4sT ’I^Tdr^fn^ «nt^T»1Tt1» 
¥1»11 ¥t’^\l, |¥Ftf¥ 

¥tii nt^n ¥ti I 

¥i9iti if*TTif^¥ *nrt< it^t« itsft¥ 
iicm •f?T<f itiv, c»i^ n¥tc<i ¥*rti^ 
iTlcaptcHin cm fi5ti ¥11 fi I «i| 
*fWt<«f«f^C¥ f-fiwf^ll flf^l s^tci ^f¥t¥¥ 
¥ticil I ltlCi¥tC¥fd ^ <1I¥ ‘l¥i8 

*ritc<i ijnti^i ^*fi f«f¥ ¥i:i ^cii 
=ltl¥l»l ¥11 ftlCf, C¥SR— f¥l53lt^ (VitC- 
inite) I «i|}5 ClfCl Cfttl, f¥¥ 
¥t¥¥ttl ¥l¥n¥ <1¥ flCil HCTl 
¥t’fCW ^C1 f^CT ¥l¥l CWlltl ¥C¥ «nf¥ 

itlK¥tc¥ttn «r^fii¥ «jtc¥tc¥ cwm 
*151 IWl Cfltl I C¥tsr C¥t¥ f¥l5,ltlc^l 
¥i»ii ^^*rt¥¥ ^fizv »rtit«r fff 
CW¥| Itl I 

«rti ¥¥l> -far mtc^i it¥ f¥ ^P t¥rl ^ 
(Fusirate)! lt | gftCft C *f «rf%¥t*l¥ 



vrtu « mwtif t 


’ftti? ^ar c«ft^-«rtl^?j (Cdi 

wall) cf^rs *rt«ni ^tn I 

^s n^rK'sf*?* ^ 
^^‘*f, 'stCTl >|5 «tc«f 
^iKii ^t^ca^tc^kn cf^i 

wtfl ^ •fwtc'if* «*ft^^l »r"^i# 

?ft«r Vi I f^<tjt^ 

(Seyler) i;>8« J[\m 

(flt 5Tt5f I f^f% 

T'JT ^\IV '^W f^’lt^ 

^«5f «lfsfe ^ 

nwn<fl ’i^^rrtfl f»ic^ 

itii5( I vt»i nti 

mv sFftv ^ar ^t*i 

^»i c^'eii ’Iff I cn*f!»— 

^ ••vS8 

^ ‘‘li 

d 


uB'Ttn • V «lf«?»lf ^^1^1- 

f^Pti f^s»t^k¥ 

C^t^9 >f^CFW «rf«?»!f ^J(«tf<f'^ 
*t?t< «ii 

»r^^Tf'«F»R ^W*[tfir i 

v^Vi ^ nrl^c^ ’»t3i*i fRc^^ii 
*rt«w *fif« ^ntw (?i^ n^ti<« 
?ittc»i n?i<l5 

«it^*n ¥?fi ^tfl I ^t^*! n?ti<a 

Wfl affJi^ 

»rt8fti=ii I ^wi, '^iiinifn*^tfl 

fe'atn c^iai «ii^ 

*(^r® 5*11 or<ti cnri, ^«»ii 

Vt 

nti I *i^F5 

f^^'»l C’lf, ^C»l »flf®S 

'©Ff Ftt?lt*r FCfl 
"nit^Jt^l (Spademan) « iiFt««1 

ni^n ^F Fw^i I Ftfl^^^'8 

«ii^ rnto I FUc^ij ^-f^wt5\ 
i5t«ft F «iFtF?i <r^rt 

F?»rhf F »f5rt«iF?i*i »iiic^ 

FW «lFtn FMIISI I 


8 ' 8 ) 





CH 51 w, 

f»\fST ^<f!T I «ftC»l^C«f'OH[ C«JC *19 c^itf 

1 ^rscw I 'U^f^ 
‘fly »rfln ^- 

«ftnyf^Tl, ’it^ sifif c*r«^l |fC 9 !l «t^atn 
(Virus)—'« ?f^sr ^jrt!?t?r ^fly 
f^"tt=l1 I 'Slt^ %•• §*fl 

«ft*ryfnyi *ffaf5^ aj'h^fefta'nr 'flyi- 


world) ync« C’f’ll 

cf\m. ( 

cyayiit ^9 »itlc?ytc^ti*r 

faf«f I cyfe 
c’tt'ityta, cy^ «rtat 3 »w «ry. 

«(c^cy« cyyry ytata *f^ytw c»iy, e 






tui 


I 


ft*ty i^flnyflt «tlat>T 
♦ftw ^1 ^ ^c»il «rt%cw^- 

yr® yy «fir*ni fa^twn^rKi *fw^ytt»i 
•ftwnf cy«ai ««> ywy t^iit^^ 

t?| fkvf\^ yi i ytt li*r 

ftfyi yfry 

I >i^t*ifiiy yny|5 fwtsr 
ftw *f«-nfaiyti vrlatncy 

(Midget of the microbial 


«y m (fpai-i-y), ^Jt?{igf?nii. 
C9pf\ T* Virus) I eit«r *!<« c^ ^ yt|- 
%nm yfvy *rte 5 t cm, ytsi 

yfittfli cycy fy^r-y* n^H Hfii 
(1 micron-xirk I 

atyti^y f?f cw <?ny cm* eim 
sn yftcf cfts? cyfsr wrrf ntt- 

cfettlty^J l m fl®y ei«t ifJl 1 »f» 

(Nucleic acid)« ^itcy ftw C®rtl 8 wi eiy^l 




•ttir € fSmtu 




I ?jt*rti, 

^»88 jffii «ft»nil '9m 

f^3if5 ^^*1, ^ ?[i:»!i D N A 

C^tJ|*l«IJT! D N A-?[ JlUfj^ 

'«*i l^ff^ «rti^ I «tt%cwt5^ 
JfUTJ f® i«| 5 ( m 

I f%5 

•ft'SKi c’lc^. 5ic«(T f® ‘fl5f '<i-« 

c^t^i c5i^, ‘«m c«ttl5^ 

^cw 5itai ¥«=? ^«I^R N A 

5^1 ^Jtf»T® I 

f’f^ ’T9»i 

f?»F cmtS9 

I §f«?, «rt% mm 9.^ ^c«, *it?tw?r 

f^f®lf C^tC’TS ^t«*l *9^ ^ 

«ItaF*l*l '«?[| 5»1 I |5??C5«n 

c?tc»f?f ^W'a ‘fli 'ST^st^r I 
*i\m ^t'sn ciT^’f ntiws 

v\i^ c^tn 

«t^«t3T I 5r^*itc5r *ic®, 

«j^*n nc^it^ ®tc^ «Fjt»ita atc’ffl 

91^9 wlft 1 

«i?ytflr ?jt*ttw c^t^ =i1 c^^r. 

«r«fSf5T ^'«ti ^tntc« vtlwM 

f^f ’TC5®5T r 

<f^i ^t*F I hwt^¥ nf% 

’«t^t5 ^»I1 ^Jt^fs'evTw 

(Bacteriophage) I «il^ 5^Jt^l5ft!f1lt 

C^^»|sit3f Vt^StPTi 

>re^ i?rj «rtr^ i 
«r«fw om 9 w ^ntcwar 

cff«rt?rw« w fsicwr^ 

^1 «Ttw*rw '■ft¥f^¥ 


sRftssr 9 4>rtirc^« c»ic«ni tfttv»t»f 
^rrapt^ c?^«rt5^fl cs? ^ci 

ill’ll vfl?ft*r f«. '•sr. 9 ^t5?l5fiiit^ cwm. 
«tc^*r (f 5 ar>-^) i ^jtfi 8 f«?tii mm. 
«rr?r^ir nnil sr^tn® wflit»T 

f%. «85r. uq ^it^fBffl^l-C^tC^ f®. 

vii-i sife ^ar 

ftr«f9 ^tc® 'SJ^‘1 ^c«i ^Jt^- 

iBfaut? f^99 fe. 9^. ^ 'ats 9t- 

wm ^Tt^!6f?[8t« «rCTtsr4h 
c«fti 5 !T ant; 

«t^sriT f®. 9^. 

^tai- 9^. 9 «lt«. < 11 ^. 9-J 

C’FtC^ 9^ C-IttlSJl 

’T^twi ’W’T ^ 

SF?1 «fC5t«f5l I »r?«F®tC^ ^*11 W, 

9^ 

^9^ I '•[t«f Wfsjl cnc?, 

m9^ mj «^csj c^t^-c^ari! f®. 9^, 9, 

«r^^fn ^®fir ( Replicaltion of the 
DNA) »TC®t^n^ f®. 9^^ ircsfl 

fen?i ^ f®. nsf. 9 »!^-r "^tar. 9^. «4 

^tc® ^*11 Vi 9 I »rc®tirt® 

91^. UJ-?f >lftl®t![ ffe. 9^. 9 

*rt ®1 ’Tw® (f® *fart*ni 

c«ftlBH ^®f« ) c«rsi ®ci c®t« 

?IW< ^ ^JT 

^»I1 v (Ribosome) 1 >rttc^- 

srtwR tnfi(® »rt?i. 9 ftwrr® 

iit|pjtc>rtc*iar »fwi 9(mi9^ 

^t9 ®rtfl. 9r. 9 9^ fsftirl c®twi 

«rnt«f^? c«rtl55i »ru3r«iaj cfi i 



‘fli «t«. '^^. «it% c^rt 'stfl 4tnT <rtiv« 

»rttt^ift«rc»i r<r*rt c^tfei cw ^i« ww \ 

fit*™ ^tw. *«!?. <11, 3(t5 cw'9«l f^i ^tntW'e »i"^< n^taifl I 

Hirt'f- ««sr. <«. cw 4t «»f»fa«« «it%^ •turns?'® 

«rnttw^f witfsrrsfi ®fTtPi?PTff («iTtf^ 'ttr^ or^[ 

WTtftrsn ^Ttr»i® nfl-n? fs* «i^|g cfiTtfesr cwli Jita f?Fg^«i '*siti’t c^^ftpr 

•It. ft?) ns ns n1^*«tcs ®ilsnns f^n f^n- 

ft>:strntTJis fens ntfisrs cjjs i <iife®tts ^ts st^s •if^as «jts c’Fts? 

fsffei •TTtfscsn •iTtfn® n<ts^ *rr®si sts sfi; nfilsc^ cnstcsi ^si c^is n'^ 
nfwi^ scs c^tws •ratsR*ts cntfen "t"® ^tlstn i ®t^stn 

sscs I nsti '»t^ ; s?^ ’^Ss fstns 

>:»«»«» ntcns cnrss tnrip stf^sf ^tcsi «rcstsfn c»inrts cs?^ i 
fs«it«*t fe^f?nfii fe® <4s^ ^ts. ««®5ts f® 45? 'll c^sfistat 

«rns cnstc»i5i cs, ?®sts *ft 5 ^t^stcns ns« ^t^*Fmn ftsw s^is 4s^ 

ftf^cfes SCSI sjtffgfssts C?rs ^t^stn nrt®j®s^i ’fitss fens 

ffe. <§51. m-s ^^tsstcsr cs «rns ®tfesttns wtf^ ® i 

fe«>nf SS, ^ •t^s^ ffe. 43?. 4-S 4srtfs® '•Stfen*? ® ^C^S f®. ^=?- »< 

«tf«sn nic!? n^s^ 45^s?t^s si srtsssn nt^Fssi 4stfs3F •it? 

fsntcs sftw sfcs I 4S «rts 5ts fsfsfe ’hsti sta i 4s 4¥C^ stsii 
nrs ®t^stn f® 4s 4-s ®^strs cs fn®^ •tilfn® i ffenfsrsttistsr iit®^s n#si 4S^ 
<fn c^fttes? fe«^ns fs, -®i ®ttstn s^nsscns ®tsl5 csn (Base) •insi f«t^, ni ^iti®- 
cnstssfes nfet^ nsts®t ^ \ 4| nrwtsr'h® ntlcfet^, sistfss ® st^fss? 1 4^ 4¥Sf 
ffe 4s 4 4s^ ^titrsi nftstsV c«ftl5s s^s^tsl >5i<n i{5 sitsts ns*niss new wt^- 
ns-ntss new fn^® ^ sm ¥ctiw fn^fes c^wn s® ^wst stfecstews estnsjests wtsi 
nesrt sr*r c<nr n® n® wt^stens i i 4| stsfe esn si f®f®ew •itsts 
wsff® nes^ nfwtwt® wtfestn fnesrt ewtfi ntntesii nws ns i 4®|g fnfsi 
cww cnew nt^entwtfen (Lysozyme) sws wew esnn 4w|5 fnfnfe ; 4wfl 

cifts-«rr?)s ftfsstvts^ 4w sstns wtiwsn "^tnts srew ennn 4wfe fnfsi stfs, 
Wii wsr® ww wrs i nttentwt^eni •rwtes l^w c®nfnfe 4fl5 •$^ns stitewl^n t?* 
fn^ets nesil sjt^fefssts cwts-«ftfts ewsnnt® sins "pMens nt^ns 
fsftrs W7S csfsnr wten n® n® n^ nwn wrw 4s^ 4w|8 > 5 wfens ntfee^fnn t®* 
wttstn, ewen siten srt^fssts wfws t^ens wst^ens new) f^eswt 

wtsii nsesei sitnfrfs srtntf, sftnsi stsfe wjws LI F E nnn ntnntfn 

wtf^, esnn sw wnsi •rtfes fswtsren "wnsi ntwteni ntiw, ®nn 4s ^4 w •rtt i 

«twnen ^nstwn ■(f®1lsF nfsR a»s^ 4| ^ . 4| *rfs"wfilw srswtens 4w| nftsfen 



^•8 






FILE 1 F E L IJC^ ^ 

fir cf*rsr fw. ffe. ^^. «<-ii 

FtafS cf»r Ti 

fsr^ 'st^- 

Tw WTfl fCf I fl 

>rff cfcfff, f®. ‘flsr- 

^rfapiti «rf^¥»i list's 

\j I f^«FC5rir 5R8 Cf c»t?r 

uiflS fPr ««f| 'g*! frfl fc»T, c¥t^ 

c^r»nr nff f^t® 

^sr vtt^, tfit >rtsit^ 

•rfwf^^ I oil nfi^^sr cf»R^ cf f¥ ^ri 

c^, ^^5tr»rir ^^«r<rr5ft'« 

5»5f ®8r c^rj i «r^®i ‘<i^ firls 

fr«rl i «rr8t«R 

<8^ •iffsr^tsr?, ft?*i <8^15 vf^- 

^ ff^t«®c=r8 ^ "fws 

▼t»r nfaff®'® wus •tttf '8fj5 
«i^atpr t 


<8^ wr® <8^^ ''8lHt fft*nr 
•n f*rH, ffcf® n® ffi <jf5r^hr 
»fr88*rt’rtt® ^^^ 

<8*® «rf®f®f*f5flC*l »8f^ '81^ 

Cfll. ¥18 Rarrfsr I ^tt¥8 ^Ml ’¥18- 
¥f88Jr» «8*R f^«CT^ '¥f»II8, 8f8 

¥t^tC¥8 f^¥t¥r5r ¥t8t¥»8 8t88- 

¥¥r®t8 "¥t=IC8 ^C¥t^=r I ’st^- 

8tn8 8t»rt8^¥ li=r frffe ¥8" f«8t8 
f^f¥8 lC^8ntntC8 ¥t¥¥t¥ '5rC=fI8t 

«rr8tar^8 fsptw 

c^ ig^ ¥tl«t*r ^^*ftwt=^ 
af¥8 fortf JT I ’^tc?8 •sl »rt¥nT *88^ 
fsiil ¥^8^f88JC^ ^t8'« ¥i5¥ ff®8 

«rh ^®f88 8t® I 8t® ¥18¥ 8^188 

8:8it firr^l ff®8 ^t*l ’¥t^tcf8 ftc'sa 

ldt8 Wff ¥t*lC8 I 8C8 ’T^"f8 

irt^¥. §8r8 ¥r®8 «rt8t¥ 

f¥ ¥tl8 ¥^^5 ^t8tl8 I 


c»it«rTt¥¥r 


«rFf«8 ¥i®:n8 ¥tci f8^*r 

¥¥t¥^r5« C8 ¥^ ¥8ft8, ’Si 8lt88l 
¥88t8 lf8¥-^ *88^ ^ 8t¥8 
8ltt^ St’SI^ fWffl 8t8C¥ ¥^8[*f 

«8¥|g «ft¥f®¥ f8*r^n8 ^8, ¥t8«l ’8t8 

®rf«¥tr88 ¥«t8T fe*rt8 fsrcf 
8Ttl¥t8sn ¥81 fmil ¥W¥ C¥81 

ftf •ttftr?! i?t^ 8ti6 ¥ nm 

8U<^ fit jTICF 


1818 8t¥l-8t1? l®Ttf88 ¥f^lt88 ¥18 1 

v 8 | «rt¥f®¥ ftn ^8 81 8tig, nt 8 C 88 ¥t 8 - 

8t*| 8^8 (Landslide) 1 
8W»C1 *SC^ >!»•«» >?>«•» '* 

saw 81 CTTfftl f 

*rt^«T C¥8tC8 C»rt8F8lf« ’lltf. 

Cltm 81 8t¥t8t¥ 818818 nZW W®T« 
WW 18¥H 8^8tllf *tf8- 

C«rf¥C¥ ¥|t8tC88 IW ^ ItCl C8, 





ipi siWi ft^*r«f*! fV ‘ii’ri 
'Btcs >Tt^<rt5t cTfsi« ^*rt9 

r 

♦ftir!x?ii ni «(tl5, 

fa ftrcf •Pt ^c»i 

ftfV I *fJt. sftfi «rff«, 

*r^C«? pfsT, 

«f^f®?r ffai ni fnf»i fsfi, 

(Sf^s §*ra I istf 

«rr=r ?iffft^t1? ntftc^a 

«l»l »rtftfT f Cfl ftC¥ I 

ft»ii '$^3 f3, a**!? 

*« 

Pt»I1 *r3"^B f ttf 5f1 <4^5. 

«fc«t #, «is cfft*('8 

’ll C3a iff^a 

TO I ^3ft5r ntftc^a Ffc’ra 

5Tft«3t»i ff. ^ ^*i1'83aa 

(Weathering) TO « 

C3C^ I ^R- 
f•»!, ^ta 3 <fC 5 T 3 »ltftfJ- 

ff’ita fft«f ^31 «}C3f^ »rfa st^i 
JflClS fna *ftf3. sitfS IwtPf 3131313 
3^*1 ^*fl33 *lK3'®f*13 tff&ft*l3F^1 3ll f3 
« r33t*if fa «*r ^UH Jitftfr fC31 

ffsTBf arfjtff '•ftfsas *13 cn^ 

*Tfr fta ftf ii’f 3tf3t3 fff *ttt*i3 

313^1 ^fr fis 31 fttf. ^a ftf TO 

fna 333 3 Tta i 

«f3 Cffi ftf, 3^t3tCf3 C?C«t '4^ 3^ 
3tft3 art3t33 f33ft3«TV fi^f? 3^ I 
ffft»13 nt9 I^C’fS 

^fW*l *l^3f (Fold mountain) 

*f^l TOf^f 'a 

^£*1 31 3f|:f[ cftsra nfif'^sr 


fff <43 ffrf^t*l¥^ 3^ 3Fa» ^ 

* 

33^33 «P( 3t3a I 

<4 TOI 'BfTOf •1^^’flC^ ’4PTW 

33tqt«1 3t3t3 CTO '^TO 

« niftc'?3 ’ttc33 3t{5 ^t'l’ii ya Pi’it'* 

«f«13 *(t3**tf3f ^33R^1 3^ fa 313^ 33^ 

3t3t3 »rtft3I fC3 I ff3t«13 *r<lfr3 
^l^TO 3C9\ '•rf33i nppft^*- 
C"f3 C5a *j5f^C"l^ 33l3t3C^ CfPt I 

*ftffi:?3 ’ntsa f<»i ’33*3 

<43^ nlfTO3 ul^ 33t 3Tl3t3 «4ft5 

ft^i I <4^ ^*rc3tf3«i 
fC3 I?ta3 Sfa 313^3 Cf^Rf 

^3as (Slope angle) ^*131 C3 CTO'S 
3ff fi*’ C3^ Cf\f3f 1333r"*t3 f3, 
^a ‘sj 33( 3t3t3 nft3f fa i <4^ cf^Hf 
f33 TOla *f^«’rfc^3 3f91 f3f33 3J3f1» 
f»|«^t3 4ff® a «f'?f^3 ^*13 3*1, 

3t3l f3#3 fa I 

a3tc3 H»it^c33 f33rt3r n^«-i?iai3 
TO »T3tf 3t*l. C3TftC3 33( 3t3t3 31«t33l 
a^ ftCf, ft33 ‘4tfC<3 3t3jtf^1 

JifOfl fn*it«f^cf fa. ffi 

fftc*! 43( 3t3t3 »T¥f331 ff 

3trf, ft33 43tC3 f^»l1^a3 f3¥t3f 

»r3tf 3tf 33 I 

^*(t^ n^^TOf 331 3t3tc^ 3l3»f’3;< 
ffsffl >Sff*l ftf ftCf I 3f^« WOl 
a'^f ft*! (Suface water) 4l3tff^ 

f C3 313, ai«l ff 8 *rf33tf ^^3 W*l H*lt3 

fl^»i *8 fst*!! 331 fTO «fan fa I 

<43 *lf33t1 ftf 3t<3l ’3f83F3 TO, 

«33 ’St fatfe fat^ ft3t3 
TO|r® TO f»t ftftrs *ftai «4 TOi, 
C«t»l (Shale), fft^ CTO3 fmi 3fV ff5 



•nx « fl[«Ft3R 




^•4» 

Jir^j ^\z^, xx xxrxw 

« 

«fc^ ^^9 C"t»lXt^9 XCfl 

c¥r»i 49^ c»{x «<r5r ;si9i9 

^n«9 4^159 f^C’F 9t»fT 

X791 ^fl9 x»?, 91 ^*19 nr? 

nf^ 9t9, nt9Tt?9 Jitf5 ^C9 f9t9 fnri 

iircn9 9t9l 9tf?C9 f^ci *1^ nfsfta n®t95fi 
Xt9 I 

n^qs^itar c9 fnnt9 9t9i 

^ 9 , ^t 9 (Lithology) *i\ 9 t 9 t 9 

n9t9^ Vi I ^9t?9‘r xisn fnf^«f? cnc^ 

?tfxf»l» n^« C9tC®9 ^ni 991 

9tx I x^i cnr^ pt9ti5 n<x c^t^n 
C9cnntn9 crni 9t91 ‘«9 xnn^9n'»i ’n^i 
C9^i i^tntis cw f^99f99i n^« C9rn- 
ntn9 <fl9^9i9T 9191 999 cnnxt^9 ntn9 
*99^ xnni C9ni 9t9 I f^99t99t9 n9 
n?l9tlfl n<91 C991 9t9 999 f?nll^ 

(Phyilite) I ml 9^«i C9ft9n fnni *Rn 
9t9t9 nc^' ^nrnf’Tl, Picn^^ 

X9»cn9 b-. ^tnt^ 999 tnntr^ n^r®rl 
xci C99 i ml «fr?l <n9n 9^tn9 
xnj^flis nc9| n’sJHs 9tf^r9ir®9 
9n 9t9t9 Xt9n n^cxl ^?9t9 V\ 9t9 I 
Xt9X cwni 9t9 C9, nt?fr?9 *1tC9 
ciMtx « ^{5»fn c^rn 

n?if, 9f9'« 'fn"nt^ 91 ^ isrf^9 wv c’?t9 
ft?? csttn nr? 911 m9 ?t9i nt^tr?9 
ntr99 9tf89 9^9 xnn9*i, 91 ^9Bftf9? 

xl9t9 nnn i?ln 9tr9 nf9f6^ 1 ml 

9*i9 xnn9«i rnnt?c9 n^9l5? ntt9 

m9^ cni nrx 9f9 > 21^9 ^iUnt''® ^ 9 , '®C9 
cnii fnnxfn? 1^91 ntrn9xi:^99 
9ti»r wtfwfn^ X9»cn fnnt9 9^9 xnn9i*f9 
xlin ml 9X9 X9»i ^ 9r9f|n 1 


ntftr ?9 ntc99 9ti8 C9li nr99t*i 

^t9 n'^9?’ai 9t9t9 m9^ nt9tc?9 i?tn 
^c«i nf?c9 C9C9 xtcn 1 n9r5C9 ntf^- 
^•r9x 99.91 'f9'nt«« n^nfs® 99—999 nt9tT?9 
fini « 9ti59 m^ f99t^ x^n C9C9 xtcn m 
nt^tft 9^9 9r9i nr? ^t9 nfsnnr? ^ 

9fC9 C991 99 ns-a nr3*c« m9^ 

ml nt9f99' 9t9l xn^tft® 99 m 9f915 XX* 
9t9i ^99 xtrnntrn9 n9 fig mtfnc9 f9C9 
?lt9 I ml 'ltr9| f^^t9 fenc99 Xlt'<St9n9 
cn? 99^9 9r9f|n mn^ f«^t9 99^n^nt9 
sr5'Q-5i ^ cni9fgn 1 

9^99 ml ^9t99 9'9'®t9 ¥91 f^xi ¥9rnl 

m9 nr¥ 919 ^tcn m9 «ff%r9rr99 fentr99 
¥91 ? 

xn9t«tl 999 9t9t9 n9t9 9^r9¥ I 

X99t9tl fnnt¥i:99 9r9r 

«rc 9 n ¥r 9 m 9 t(? 959 C 99 ¥r 9 (91:9 999 
9t9t9 9tn 9n. nf^r9ti99 49C9| 

X9 f9if*(C99 9J9^t9 <Sfr9tX9 I 9t9 ¥29 
nt5tc?9 Utn C99tC9 cn9tC9 
nf«9tc9| nt^n ¥«t^ 9tc91 ^iSnt^ xn«9 

9¥C99 C9^ nfl*''® xn9tfn C99 ¥t9 f9J? 

I 

n'f¥tr?9 ntc9 9tlB9 9^9 '5rn999 f9r9t9 
¥9l nr9tX9 I '^'9¥9 (Soil erosion) C9t9 
¥91 Xt® «rC9tW9 I «t9 99-9^r9t«r9 

(Afforestation) 9*rr9lf%C991 99t99,nf9f9^ 
«tC9 n¥^ta*l '« Ft9 I^Jtf? ¥91 «rt9tW9 I 

m¥t ?1 9999^ ’ICf'S ntit9t9 919^1 
¥r9 9^X9 9'.nj1 ¥9tr9l 9t91 »<XC^ 

Xt9tm9 ¥1*1 afife ?ti9 nt¥ti?9 
nt9 9f5lH 9^t¥tcn ?tC99 ’»I9¥t9 99191 9¥J 
9t9l cnr? ntr9l ml99¥nt9¥f99 C¥t9 

9¥9 9t9 nf99^9| ^9*91^ 99t¥ 9t99t9^1 
^999199 nr¥ n¥tf¥ fV I 





*ft3*itiR^ f<5T««"fr^ 
sfit*! ^ts<rr-ilt5 ?:CflCW i ^^*fWii- 
’^*?■51 5t?(si^ fVc*!t«?t^ I ^f3 *lt«- 

ii>Cn !9Ft5J9t?^ 2f<<tsi5lft If^al 
C^iflBc^ aftr^a aFtasr I ’Tfii 

5Jfi:a9 «i5Ftis *(faa!r*( 's •ftsJit'ifa^ “ifec^ 
«tflc^5 c^i8 c>TtlS ar^inci? ^»^Jt*i 
f^cstc’tfl warn c^ 

afif «FSC5g i3»C-f a?t59tfl1a I 

•fifiit^ fa§i«,-ir^ 'Bfr«fff« 

c^f ^af5 #c»ia atl afcacf, 

«ta«s c^ ^tC5fa <41 aisj^tc^ta 

*irajM ^1 ?cac9t I c'f’T 

fac?c"ra fafn^ fawr4^ « 

na»iT^-^atcsia mm ^sta^c^ ^fnca 
faca atata ajtntca catfa 

cw. ^ai ftraia fatna i ^ 

Tta'a f^fa fawa^fcaa 

^»«a i 

>»4iv3 satwa it r®caaa ®tac®a «fata- 
all ®Ta® « •iitaraa'la awj ®tat%caa 
>at ivtaarai fa<fta aaa 
aacatfn®t^a¥ <^w a"»ttra® a*, 
^nfa® faiaa i <iit ff^ ^atca 
ataarai fa^ircta ^acafn=a a^ta «rcafaf^a®i 


catrara arP^a i c^tfs a* 

mU ai 4«9 c^tl5 •<i arV aia 
faatca caa i 

«rtaa ^rtncaa 'iTtaast -iit ataatatiS ca 
‘^fa?ra fa5T«v'ir-5' ^^ntacaa '5t?r«a aa^a 
affaatai m attca cac^ m f^ata aatt 
a^a I <iia afacaa at«, fa#a, ^ta-fa§ia- 
cacsa a® •aa 'aitaH ca"fata ^ffi^a aa i 
affaatal aca '«rtafca acaca 5i5 

faajita ai ntaatara^ i *frEf tf^ 

^ c’&*?t4^a ^ca tats cat®i i ^at 
t^cafaata naafl^^taafa ca 453 'ifn 

fe«^•la litat ^tfatcax ^fiacaf atf*t nfta® 
^ca cat atc'aa aralcar ^ aa* ftcafeatt 
^'^ntaa’Fa &i:^i-cafatca^a 
statcai p I f«a®9n at^a aata at#^c® 
CTsfatca^a ^IS aracw I 

4ta afc® la aPsFtcaa'® ca^ <i?pa « 
atal faa-affai cac$ ataaratlS 
'Sjmm I fa^i lafg stata « aa^itcaaM ¥ra 
at® ata^ a’ cata i 'at caar(5a nfaefaai « 
a^patcaa'caa ®ta ®fa^9 fawf^ « ai- 
fa^caa ^aat ^ari acaa 'O* «fcaa« 
ca^ ajtfacatfaata 4ta c«ftcaa ^att. far 
«ftt*‘H-a-ataatata (aa^ tM^a caw-^aa 
Taaittca Pwtat® a^cac^a i ^at^ca at 
wa tfwfaata « taaBt^a? wa 
acataa i 

'®tat 4 ,caa «ftt- f^. «rtt 'a-a nca nfa^taa 

aitcasfta fas®fa faata acaaca, ®raf^ca 
®ta^a aa^n^ai 'nt caarlS fafat^ statata 
a® artt cataj^ ^ara i 





[ <«n »T^«rTi 


W?i] ’qtS C^ ^tr? 

cnCTf<|»5 

>it«fT I at^t^Ttai 's ^T*f 
Jlt^tC^J^ ?C^1 I il^a> 
JjtCifl ^ t-ifcw ^tCJ[ I »ltlC?F91 

^jtatc® '«rtf^^N sFCssj ®t?5itc*i11 
nf«' ^««nt«f=r vn^ ‘?tsr 

n® n® *ii^«! ®i 

¥at« 'eci I ®t5 nc3?r "r®t^c® 

'^91, «P?911 '« C®ai fe'^’ltwcsis 

>si8^ 5Tti»! 

©fa c¥f^a 

n9*itii;if^ii c*iV=T:^fH^ ntas(t*if^5^ ^rf®- 
fii|i?i ^!i5c*f« n^1 ®«t^sr ^c«=f—-Bf^si 
-it^a 

^««*lt?CS»5 Jf^Stsf ttUl CWif I 

n«*it‘i, c^ f<F nfflsit*! if^“ft^ ®t?ii- 

^^11 'fli ^t?l^t=ltf «ff®f^5f iT 

ni^'Q 

^5 I 9TC«f ’I’^tf?® 

‘111 »T?’nrt? I 

’^’rw »it^tr^f ^Tt*^ ^«snt^5f ^ 

^IB c'^=(tc«fefl f^^i^«rf%5 

^vntvf^ sF?i® «rf®r^sf f®5iiB 
^1 9W fesf C^Ht^T frc® 

ttW^TO 

? c>iV5i*i'Si:»if =?|S ^C5- 

fl*l 'Sltl’f BfCJf5 ®®fTfsl I 

fa®. C?F'}{§ 

«?Ttni c’i^S8f’r:®fl'e ^ s®. c^tfB 


tfR3 ^^«nr »iiiy «i95t^ c^rc^ or 
fen9^«rasf»t Jivst^ ’fi? ®tfl ^t»ii- 

iil^¥ f®f« 

C’tClf ®l^ (fit 

I 

■111 ?F^tl C^. 

®<fjr c^rc^ 'srtw Btcw? 

»it!?tc^r ®tf«^ fsi<c??i 

^*if^® ?c9i '^tai ^1 

£(f®tt5 c^, c^ 'SSI^^t? 

>r"^fV® =^<11 f^i’s •fc’f 

■nc^^'^nWa i >« ^*i5t 

c<c? 1 

^tffH ^m- 

Ttc?[ii 51® eg ’Tf®? f^fi^ fgwf^ 5flr®^ 
fga '^fegg gtggi Btc?? 

ggn '*gtg'« ^cg 1 'ikgfl §kwg 

gg>T JT^g®: t* c^FtlB g^g gti? 1 

gft ><1 «rtfg^tg 5if®'?^tgifg 

wg^ egteg*^ ^gg^fg-fgafg^ ®tg ^egg 

fgitt«g »irgr cg-t gk^i 1 ®tg ^g 
’pegg' ^igf gwi gw ’•if^cig 
tkgg g’tg ^cgfl^t. 'sgg •gg ’jk'fi eggg 
f|»i, ^gg's «rw^i wlgg'g^ ^tcf 1 
5lar ?kgg*rNfcg tregg fg^g 

ngl’Pi-^Jtg'i =fgc^g stgsfg fggit^t 1 '^gtt 
tk??r ggn »T"*ifV's f»igrrc«g fgi cgtgfi 

fwefg I ‘ifgi fgfe|g# c*ll 





®^a «if>i'3ts c*tTf5, 8|i( 

»jl?, nf^*! 

SrjtV ®%3 Wtr?l«Pt« 

f^^c«tc=ni Jit55^*f^ ^5t^t*r^t5T ^S'.c’Fni 
c¥car? c®tJtt5s i 

C^t«F «Tt^1 n?t^1 c^ 

^5i«tPr=F Of^r^fS c^%‘\\ ^51 ^cuc^, '«!§ 

*JC*i ^^11 ^csp I 

'Sral etarfn^^ts 

3i^;sit^rn nsl’Fi i f^raf 3(_ c^sj^ 

acs faf^f 

^ca, c^sifir c*n^c|ir5(»ta'« 4^a «rc«sa 

r^'sa* ^c« c^ aWafiif cji^si 
nft’T f?ca 4^a^s f^f*!^, c’r^Pic^ 

^Cfl I 

ftsar^tai a:«isr 5t3fR<ira '^t-^a 

ca n«F»» 5 ^hT 5ffta 'Sff■« nfantca ^t«ai 
c^c^, ^1 'ill ^»it*i a^ca ca, fac^ 
'srt^a^a f"f«it«f^ a® < 2 rr^iT, 

®® iffb^a viia^ c“fcataF«r®i 8<f c^atfS a^«a 
' 2 ft?la nka i 

»iac5ta «it^a ca 4 *i’^« 
^tfaf® ^ta aa»r <E(ta ^s»» c^tlS 

aia I c>T«f^ c-ittfa® 

aiact I 

aat^a-8» »fitcaa nItRatcaa 

ass{*it^ f*»Tta via am R<a ^aai ^ i nlt- 
faata-8» c^sffea ^^fRita ^a«it« 
^ca ait<a*8» aa I ^ati:«faacaT aR 
%a »rtat¥ nRat*! a^ata atc^ 

'STfca n?Ki5 a^a i a^ata aca/ afa «rrfa- 
8* «rga nfaarca atc^ ^t?c*j a?cati§ ai; 
«rt?la I 

stwRaita ca aaat«R aiTta'i vat acaca, 
«t^ nfaaH artfcaa aT%f at^ai 


caca I 'iic'5 afatfjRa srtllaal 'sratR^ 
aa I ac^ cacf faafa® *raatl-v*n RRfi® 
ac'v 'iia^ 'B^aPa® ®3fcaca wtat^ vaca i 
aaii aa ca\a a1®ji at cat*ata ^I'S i 
«iHa «fl| caVa ajt®ta atafRata 

«fta '«;t‘5fa ^®affa ’?a cacv 'acara ^a^ 
V'®atTa «r(^a caca? altRatcaa vcaa 
vv, ®i ^faai 'iiaae M® aa fa i 

trca^ ^ai3a^ ar^?i cvtnt^rstaisi*! 

^ar 

viSa cal faiat^i aca 8tca vaa «t5'« 
^^nt® acl I '«! atva »r^afc® caaixa 
'aaf5 faarl n^rcaa aa i -al ’f^a 
a^a®i ^-aTl*i 'ua^ ^aa aim <»• atl»ii 
>ii| faat^ «rrarc® Ksa aa* fa^< 
aca nR® *fta4 « c^rr® cacv 

o.. n\^9\ ^tif 53i^cSa >rv»; 

Rev «Tatfa® ac® atev i 'al a^al6a 
afavaa vai ataca cvtataRvm i 

®aa ca *ftaa c»il caev fa^f® 
acafa^. ®ta ^^^a{§ Ra-^a Rwta^caa ate® 
'amcai “ill Ra4^f5 fan<a »t"^c^ 
'iiaa §fcaa n^Q4 fvglt ^tc»ttv- 

nt® vac® *ftca i 

»t® « 5 i f®c»iaa faait4\al >5? ^HajS 
’T'^c# acvca^ca, ^Jtcnrc*ii ^a-jja Jtai- 
vtiata^at aar^i caev ca nt^« 
vsfcaa araa Rea •acacaa, c^®Ra acar 
acaca I aRt®R ta| a^ i ®tc®l 
aca aa, lafS 'acaca acara a^a 

caev I 

cvtataRatcaa afvl“%c^ a-t’ atia 
aca atc'^ta atca atfva aatvHatafB ca 
^tca, ®ta| vtca aatvt-tatatai 





*fK«f5 e*fc5r^wi »i^[W*t- 

tfsciB c*it^i *rtn« ‘Sifl «ifcn 

«it« Cff^l U I *iC5r saf’jcia ^ 

£^9lt»rsT *rtC91 

Bcara ’Ta ca 

f^st-TtCf si^f^tlb-tAtctfA 3TC^ 

»lf ^*11 

«»t^ti:»i c'^fCf fsf^ ’T'^c# -o^lS 2tcitA 
C^. '«^ *fKAfS C^?t*ttAf^<Pt»T 
'flwf ^1. 

^fuf^S-StCA A9lt^ *ftCAi( 3(1 I ^£A '*16 

C^tntApl^t^ •^tCA, '*A^*1 

a(^t«Ft-r5t?t A^^ATt® « A^if vSf 
sar^ck c«i <*c’rr^jf, 

<*fl5c^ <*flB fefA iiwt ^iS 

5t« ^c»ia[=(, ^i6« c^tntBf^T^T’r 
«t^« cifc^ nHwfl >5C® 


*ftwi rnffl 3^v»! fbfk 

®tcanr f®f^ «tt?[« ^atC^sT—aiw 

c^t^i ’i^fl c<fc^ ntaff cscif 

•f^tA ?C9\^ <*1 ’I^ai fCFfAfl ’?|S I 
nHA fsTCa 

5wc^. ®r£«ra 5ic«fj '*^16 '»ifcf «’'= 

'SSfC^A I '*15 >*^^9 I '*® 

♦TfafA CalCAF '«IH1 *[9 f9 I <*159 

?R1 ajfATffA 9AC19. '*f5 a*)t^rsit=t9t*f, ^Jt«1- 
f^9T*i, n5fr-r9fsi *rfr« *r?t£< *(N91 

9f^Al =5!^ ?t=1t9 ^t99C*l 
'«ltf® C9 «f9C*f# nf99 '*£nf^»I9, cn 

99(^9 nt99 <*9 *(C9J '*9'}5« C*rc9 

9C9C^s? I 

C3[6 «|>TC«r 9Ca^c®if c?}, 

99^9 nf9C99 ’FA^t* m9 apilAlt® 
'« 9t«ir^C»1il I *l9t^H5t9l9l 

53fC@5t^ C«fC^ aftf9C9%91si C9, ^f9l 9f£®9 
^tc? 91 •ftc^9, ®1 f^inr «lt»TC99 I 
«lJtcntt»i1-5>^--*9 9tft91 C9 

^tC® C9 99^9 ^tC59 9ffl^1 ff*l, 
Cnt 999 9tC59 9ff9l ^jrcntt»l1-i^-‘*9 
99t9HBt9l9t BSr’ji C9Cf C9 f9^9 
‘*C9Cf9 ®t9 9C9T C9^ I 



^feT 3 f%^reT 

-^^*=10 


^o“r 


^?I 5i^«{yi 












f^*fl9T 

«t^1 I »!t5t^1 ^ ^11 i *»»t?JI1’ 

?fC5C5 I »!t?I1 ^Wlc^ tfjf %? C^?ti:9i?j 1|^ ^7PI[ finf>^ 
^tlf, 5!t5t^1 am ^ 51WT I ^fifft?! 

'iit mn] ^^isn i 

5|ifj Rc?, «rtc^ c^itR^ art?! ®(i w^ xt^vi 

»ii»itft^it% R**ft5i 1 c^t&l ^tc^R^I 

^rtfipft ?i^ctfc»f?i «ft5 I 

Rjitc^ 7^^ ^1 

^•11, «it^«nt#^ >\mmi ^rt^t^i, *fR!«i jrr^t?! 'e ^ jFrf^tiit i 

»ft«itW; «ft5 i«»« ^^ 

wr ft^t« c^»r Rf «iTc51 

c^'tc^ttRf^t?^ m^y R*^19T <£i^ m?f^n f^rsf «rffi5?r c<(^t»i^ 
^t?*i I ^tc^, Rm? R®ti»i?r TO[ 

»it5.t?itff ’?lt I nc?, iPisT Rf«« 

^W? ^ I »iT5l?Jt? ' R»tt^ Emi Koussi 'oim^ «tJI 

%tc’j <^1f®c?r «itC5 I Rc*f^wcw?i ^ «»! 

^Iit«c»rc« ftsT ^Vs an TfstR^ ui^tw i ^c*?, 

I fk% «ftf ^tiw wmm '?5if 
’ftf'tiBii '©f^cn 
I '«'® R^"\f »ii«^t^t^rt% 

^ ^vtT «itf^ Rwt^cwii ’tw’(i*n»rtw i 

^ r^% RRari #ntc«^ 

»rpiiir, ^mn Rf^5 vm \ >it«tt?iii: 

mv i- ^R» ^W'e \ irRit^w wi nim 
H IR»« # i[ii I w mn^ w i ^9n\m 

vn^ir^ fipjff ?ICF| ^^w{c^ ‘land of tluist’ Vf[\ ^ i »rt^OTl ^ M 





» m 

Golea =m’l >*’'=' >*^ "fW ^ ' 

Tidikelt ^tCil ^tS *ft5lfll5 # « i. ■Wm 5113! 55W 3l=PTrt I 

CJ|«ttC=« 'SHt'l? ’'5^^ 

Jwat 5i1?t?i1t's •nc'5 »rW # ?5 51131 ii f^ii I 

Jitwim#?! ^'H' C5i'<tlt=ni ^tc'M ^«ti 1 >IW?I15|<F'|PI 

-iRtt?! 51W '»IS«5( "8t=l I 5it1«‘letC'l 515(51 ®t»|5rt3t1 

,...y» m I f ''^°' 

i8.° 5(® 55 I C^tJI C5fR SlSflR 'St»|51t3!l 3! 5|Kni iv° ■»««« ■era I 

^\m ^=it« ’ttR =111 ftc=ni «»rn >it5t!it?i %«M 'S'® ’EW* 

5iww 'IS '® 

CTS 1 P 1 ^t»15(WS 3.-^. r®51IS5,;5 55 1 Sititsfet Xtststs 3!5©«5t3 

>,(it^ I >il%S=fS S1SS1C5IS SW 5!^tC5!S 'IS C5,<(1p,5 1st 5,C=ltSS 

„ , ,l5lStS Srt^tt <5115 ^S ^SWt CSn® «1C^, 

^SIW 1st 5FS-S^SrSl 5rt31 > . ^^5 5^8 SflS ^StCS CS Sll5»!tS5I ®5S, 

mm 5nP'|f5lt:5 SiSlMstSl 5tt5't1»l1 mr.0[t KS|I SS 

sttsi stw C5l=i csis ftssits st«i« SI stis-iwi <»s(ts c5|S1pi ss- 

SKffltSS rs«ws Sis^ Slr<5 1 SS5t SWS1 ss^si^ ”r„r."I 
iisraiis sil:? I tfts sst^-s ststsiwi ■iisls's: st ssrts tRst srsits i 

^1 5CS!1. SS-s tltisi^-ls ssws CSiS m 1 SS(®W 

JJcsis .IS ®®1S SSI St .1«S ^R»s csstcs 1st Sicst^s^ 

^18S "St^ (STtcssws st cssjs 58. ssfe «lsts .1® I st sitcss 5WS SIS 

r.® ^ ^ws .tss fss M «®ts. 

Sis^t 5fSl 55, «tt Cftt ^5l "WS 5FCS I 

ssis ''SlWtSSl 5SS1 st®, 5|t5tst5 fsfes afttftss ®S1 I ®®-»1C=ll5lt5S 

sresj .151515 5W, C®'?1 ' '*'^’ 

« sf®s ’iwsis s® 5r5S, S® 1511., 5, fs5l SSI fsst® xfl® 

«FI CS«® »I1®S1 S15, =1151 cat%5 5frt-'t®sr« SStlS 5^5 551 l^tPIS 

55 C5lt Cf\^ s® SSrtS ’ISWS® >lW5t5 *115 C5«I1 St5 I S5 ®? 

^ 4 t>i ssr^fst® ss®s 5iisl sstss «t1%5 cs, sssw «il®cs ®irs ^fstsai 

f 5 1 -SPI fssw st S5W5 <11% 51?1« cs ®15® Wiras stwss S5ISt>I 

'®tC5, C ®t1 CStS ?5 SIRW5 ®t=l1 cst 1 









C^, ^^t9T S|?P Jf'lt^CJfrS f|9T 

CT^rt^si z^^ f 5 «i i 

c?it 5 )t=f ir^»i m*<t 9 *i 

5t»i I m\ ^t>! 'Bitter, «t?i1 

I <tca ataatawa ^rrsFaw ^c«2ttai •ttfiica ata ^na? «rra'e 

♦fca ^taac?a «(tapaj«i ataataai aa» ^ca cac^ atai i 

«ftacaat^ aF|fac^ ^c^a «fp 5 H a^ca m^tata «ifaat^- 

c?a acai tml^ a^t i ^z^^k acai W aa 

ii!a? fa‘»f “T^tfta ^raa^t’f «flal fa^ta a^ra i 

Milana ataata^e «itam caw^atm,'e ^a 5»tw f^a 

car^a c»itcaa ^«a aa i »it^tai «ia»c®i tfiat^ ar»il a^ata i ^al 
»fa^?r| atataa cast%a ^aa'v ^c^a ^rt^tcaj ^tat'sca at^tat® a^ca i 
a?5jfaaf«fa5 a^F^ac^'e »i^caa a^ ajaata atR«i« a«rtltf^ 
5^91 1 ai^ca cara^ ^ta, atf%, ’laa ^^jtf? tijata^ta ^faat^aa ^tc? a^t^ 
a^ai aa ^ai ^ta fafaata «5ata^a «rfaat^ai ca^a a^xita a^ca ai*ita caa i 
«iii5i^l aa^^fa cac^ ^tga nfaatca •laa'e a^^ ^ai aia i 
ra(%« ^zis 5a ca, at^tai aa^^fa cac^ afca «fta c^a? 5 tBfla ^a »iaa 
a^ 4 t atca^ I 

viiata af*! at^tata ataat5caa af^l i a^sif^ ca, at^tata aatacaa 
«tata at 5 a i at^tata fatal 5^ «rtc^a acai faaf^ ata aataa^r? 
^ca I ^«i «rta faa fcac^a a^ aaa caa 1 at5tata «rt^a^ arraataifaa 

atai caa aatea'Q a^cai ^a caa*ta aWta t? 
a^taca 'aaraa 5 C^ *itca fa 1 atatata aar faca cac^ ^’ta 4tt« 

caa*ra ^t’ta a^ta at5tai «jf^iFa ^aata afaaaiai aaifaa acat aiaii 1 
f^^ jq^ *ffa^aal intaca ca fa^a aaa 5ca, ^a f^il ^Fca^ 
’ifla'iiata at<^ ai*tta*i 'at«r'e aa^ 9ca *ttca fa 1 

at^tata ■’Rt^^t-atfa^ ^a»a, ^ta <j£ia f^sli 

^a^ar c^a ^ f^^l ^fifC’fea *ftaca« «itcf 1 ?at^ aqfaf 1 ca«^ 
aca atra aait^ aaata ataatafa^ catal faciptacaa alt’Fl «ii^ aa» 
«ft^ca^ ^cafacaa 1 

atatata aaj^ «ta a^ca c^tcatfa^caa ata aa^fwa ata®. 
5^taai fla 1 ^f^a a^tfta «taa ^ca fawT%ira «fC5lta «rff%a fania- 







«i5?rr5( i£it «i?p^fS[ 'BT'^^n mt^z^ <ttf% i 

c^^j^tsr 'e arjt*iT«^5? ^tJ:^ fl^*r 5:>Tt?[f%^ <£rc5^t5 ’ftirt^l 

99^ ^f93};9 9?1 5it5w?r *rc^ «f«(5i ^ I f9^ 

cq9 ^«f'^ C^TtC^^ x:^, 

*SICSTC^^ ^ I >lt3[t?lt^ <2rt*l toc^jSl 

c'®’tc’ttf»rc^?i I «2rc5^t5 ^TTW-styf^u 

f^ffeaf c^T^r ^T9 '^it^rfcw?! ^f^tJRl i 

'e ’tfiarcsr?! ’JFC^ »!t5t9t?i f^fia ^«^»c6i9 ^z^^ c^tMi- 

c^it’f ^1 3{W?:5R?r ^i:<(T c^jt c«iWc?itc^?r i 

5I^9f9f« C^t? 


«tf% «tf51C^ ?«S 

?fr^ <tt?lt??l ^t5¥tC5! CFT^ «5^f®cg ^»T 519¥® 

^fir® ^tsil, t^t?f »I^W ^tlTl «« 

^U Slti^msta »Tt9I, ’Tt?! m’ltwi C*R 

<lt^cvf?T ^t®Tc^?r f^Bai ?<8 ^t<«f1 I 

C3F^ ait 9t9t^ ?« ft 'Brt9^c*ifl 

wzWy «t^?r I '»it=^1?i ait ?i® ’Stc^ 

^tcsit^p ?rt^ C^Z^ «fc?j ai^^ <2}<(9 

*lt^t?r «f^ir I C5it5l1?jtf^^=< (Mcinertzhagen) C^» ntflCW? 

ait ^c^cirt ’S'lt 9C5i:5 1 ^car^r, 

C5>:9 I ai«tf%«^ (Averill) Csiqtf^sT 9« ‘*rm9T ^ »rtf1 

^^z^^ cisc^ 'srt^ ^tt cn «it?twi ¥C^, 

^^zm ^tai:^?( ^\z^ ^pTcni i ^tftnr9 

^^feail »f3^r?lt *t3F?( I *^3? ^rfc^ «1t'it?l1 

'St?! ^5Tf99 m^tC^T 'St^I'ttail, ’tt'Sl, ^FtC'S^ ^ZW aiJl^^C^ «[tf^C?I 

5C*! CT. aicvf?! -rap^l ct9 ♦tt?! 5?1 I '^it^l ftStC?r?l .^»l1t ««. 

frtrt?! »r^«f ^tsn 1^?F ait ^?!C*l i'sf^ l ^ C’wai «« ai9 artapart^ 



ipra. <*ft^?n ^tPf?f f^rjr« \ 

CTFtf^WT «Tir <tt9T^ f^twcw? 

5f%?l C^TH I 

I '®ic5i^ c^cai tii^ ^<f ’rtnc’F?^ .<i^? 

^•fc^i'e fsi^?r I >Tt*(t?5«r^; m^j c^i ^tcw^ 

^ I =!ft^C'3pi^'^f^c^ ^^^ casf^:® ^t-n ^g-— 

(Melanin), ^Itcgtl^sjcg'S (Carotenoid) <iJ^N (Porphy¬ 
rin) I «rfg?pn»f ?f« »itgtfl*t^s csj^itRs^aft^tir i^ay 

355 I wcgy <it*!C^g g« ^g«> ^5[c*f 

c«ft^ 'BTfg^ 5^13^16 ^t«tt#t r£\VK gtftft I <1t^?(1 

cff^ ^ C5yg ^Vs «ii^ fTsytfl 

'€ 5tsi^t5 I 

^tcat#iiC5^ ^fft< (^1 ’ttapcifl ^C*(J ^fg ) «(t^Fgtg m9 

nt^lTg ’Tta^^pg ?[<5 55 3^3=(:?, ^m\ ^ fgf^«®tcg 

^p-sn 'Q m^Tcgsg ^rc^rj \ gar^ ’r?t<«f?Ttg5 

:«r%c^ m] gtg—(i) 

’^fjtcgTl^sr (Carotene) tug^ {>) ’FltC^ftl^sr i^ytc^tfgisi 

rXanthophyll), 35 ^? gi ^^9\\ gcv^g ugg's («) 

(Carotenoid acid), C^^fir ^cwyt 9!t»T I 
<it^tfll gc«w gfcw -sftc^g fen? 4j^T’*p®tr^ gi 

I '^t n? ?9^ jgcai? src?T ^ f%g «it^t? nt?t?t 
?PCTj CT^t? ^Uwn m ^c? c^f? I nt^c*r? ^sjtg 

^ (f?c»ng^ c^fcfe? ?«) nftc<? wc5P 

^ nTc?f, «ii? ?® ^tc«f? 'H^’s c>(c^ ^'®f? 3?g i nt*(T?«f^*. ’«Jtw 
«it«»itr5? '^t ?apgj 3fc«5T5 c^t^ ?t»!t5f^¥ nfl?^=r srt i 

c«( nft< ?t?, cn«^ i^cni ^fe^s^ 

(Lutein), (Astaxanthin), f3r?twrtf^^ (Zeaxanthin), 

C?trst«mf^=P (Rhodoxanthin). (Picofulvin), ?5TWlt i^TtT^rfw 

(Canary xanthophyll), (Alpha carotene) i fayfet^*! c?c*l 

c?\ nnOT ^sw?. f«r?mTtft=i "it^tfr in^it 



<1«fT< W?l I *f«ft<«f^! ^T*PtC?» 

®t5rt?i «(wr I ?iif^ i?w «rr¥^t?^ «pcsr ^rwc^nj 'st^ts 

»it^ «g^0l cw’^tl \ c<i *tt^cw?r 

4 

^tt^, C»T^f% ?C*^1 (^) (Turacoverdin), ^1 

BfCir 5C5 <rtC?F I (<f) (Turacin), 

9^9\^ sft^f (^) (Koproporphyrin), 

^ ?IC®?r ^ I 

'€ |?ftf>i^ «rt^^ta 5?it?fr^l cw^l \ 

c’ttsyt^ ?rc«^ ^it^i’TCW? c*f^ i 
?[® ^t?*i 

?!® ^^ ^t^Tii. ^zm sm ^t«?ii, ^z^\ 

mu 1 CT^I c?i:TO^ c^, ^ wsrrfsi;?- 

or^i I ®!t»i «tt5 

'to<t %®I 5t»T CTO I 

?'5\sf '®t^ <ii^^ ^*lC?5'e 

<it»TC^ I *!t«rr?f*t'®; ^z:^^ %’it?t5i- 

«ff«?pf^^ ^C?J Cf^ I >Tt«rl ?« >fT«(t?I«t®? 

TOtc’^?! «rc5> .•ii^v c^\zh^ 

«Fc® TO ^tc^ I ?i® «tc?9 TO^Ct^ 

^C?I I C^twitC^ ?C«’B 

^#1 ‘Jitc’p, 5 {^iit c^t^T '«rtc^ 5(11 ^t?r <iit 

^C5 «ftC¥ C*(5TrfH5(«ftlt?l ?C<SK Wts(1 ( ‘flt «lTC311?( #r»T 

^TOt5(c# «rf%*pf%^ ^z^ I ^TOt5(^f^ »r5c«r^ 

c^if !?:»( TO cs(witf^C5(?i TO TO, i5^s( ’it’ltii ^Vn?f 

CWTO 5>T5T I ^9. *T^8f ?«5 «(C5(5F CVCK ^*1 TO^T 

^ I <ii<tTC5('e TO^€t5( ^tTO =?TfO(tt^5(CWart'itH ^*ft<, 

TO «fc^ TO^. c?<(tir »r^8F, TO (?(^tf^!Tift^?( ^C’? 

'It^T^ C?'<tt?l «f8i^|^ 5(^5( 1 

TOc^ m f^c5 9tc^«(i iii^« KTO, ‘ii^i ’vc»i 
^<IT ^t5(1 ^t« ^C9I '5jt«n ^Kl I 


•(TOPflf^ ^twil 



a ^r^?( «ff% c»ff^i5 »it«i <1^^ 

« 

« ^t?i «r^t»f c»!l h®sif5{Wfl nf^5? 

« 'ii'«(ti;5^ cw^fli ^i«ii I 

'»ft6t^ ’<wt<f^? « ^f«*r-R«t4^, m ib-ftb' mc»r, fl^T* 

iJ&'D*) I f^. (ii»f-fjf I ^C«1CW '5l*fJt<ls(11 *l?t<- 

^’«IT I C^ «2tt%- 

C«ft5iJ '«It^t^ '« ^Fft'^l cff, ^^Ttfw I 

^tf^f ® ^f%n 5tf% ^5515 C^irTl^ IS*! I 

«lf%il iS>^« 7[Un C»!t3TTlt^?r (<il^.'«rr?r.'il»!.) 

^R I tilt ^«*.ii.4b' ir^ 

I I m »rtw, 

iJ&'Js^ Jltw.l ^C»15 C^z^ iWrS 

CRtTf^cn^ ^f%u*y c^it’t^tsT ^z'^^ I ia«> »itc»i ftwR 

Rt^C^Tt?! »Iir«C^ «f<TR I i:!»i^ C^5p ^Rib- j[\9\ wi^ft 

CW«?ltR I ^9\ f%f^ I R?l*Jifl 

i ^tC^lt 5?^C^ ^t«(1 I 

®Itf^ C«ftwt«r ^R?P I 'Sijt'Q tt?T, ^t^'O®! 

5lTt5(^f^^f^*, C^t<1 RJT5^t^5lf?(*v ^ pHSTs^?!^ f^fR I 

i»< Rigs fesTR I ^T?r WH i».J!>.^* 

^t5t^ 'frfgr^ar nt?!—^»it5R-f^at^ i i&ss ^tz^ \ 

«iif®R^?I1 f®. ^^•^^ I ?FCi|Cflf ^<(Tt*t5f1 '« 

C5l\fn^ ^zm'l I f%fR ?l»If^CR?f I 

'^t^l Rt^cS»l «t^5^ «ttfrR 

I i>rj6« ntw tillW CTtfilf H»IT5H*%«(« 

«tf«its? CR^*J C3ffWt«T 'eit^»l | «f^62^ f%5f|;f <|lftf«, 



wfii'6 t 

r^ati(->it«f^ I »!^C5C?f wU « ^n^Tt cm ^Ut f-fft- 



fencsa »Tiffl—^-fW «itFK w’f^^Hsar ®^ii ^^t 

«it^t< fif^asar I ’ic«(T^ »rtffl—^i-f^^ c^rt^F—^ifsr^ ^I^'sr, 
®^5 ®1f^^. »«’f- 15^3 c?[tft I ^itfi-Hl-t?^ c^C¥— 

njt®t*( 'fl. 'entf^ I 


vii»r. ^^*11 «ffi«*Rsit^i m Jitrsii ^c»rcw 

-itf5(^® fk^m ^Jtf« «r#5t TO?! I 

»iHt«(trii c^ «rf«^ «»!%«fwci[flc»R, 






^5f'®s( ca^i »r?rm i jrtc»f 

vUlF.’BJt^.iil^! I C^1\w 

cvwf-rn *rt5T I 'sr?r^t5 c«rc^ "^cjfCH 

>>itc®T ^5c*T ^T?rt ’titi? i (ff^tf^^ 55 

5.^. i^. ^tfic^f ’^jacet \ 

I ib-^jo 3F|tC9T ?llf^t?l 

'er^^ri >r5C? I ib-b-s mm 'ec^l ?c?i 'ec«m«' 

5ti?f mw '^z^^ I ^t?{<i?i 

»rtfhif^?n 'sr^fTtn^ ir i j^a[ 

sf’ti:? #r^t^-f%^t57f^Tz:?f cmn c?5T I 

I ib'fi)'® 3Ttm ^?f aR?SJ 

^cm >ii^ '€^ir^ mfaf^ap 
I "tt? ^Tm 5T5C5 c?f^ c?t^ 

I srtJR^-w?^ f%=T ^?rt« <tf?ait*i tc? cm 

I ijsis mm c^m sftm 1 mms? i5»®® 

^tm ^ I cmm^rsT ®t: c^ «ft^t^-f^®tm'^t^ «jfail 

'^t?i ^c?c5S( I t£i^ 

i«8^5? «£fmPf^ ^tfac^ 1 

cmtt wtm#raf 1 mf% ^famc^ i»«s> »itm 1 

c«f%,«r f^tf^ut»!c?i?i RI cutcsi ^*aH^ c^fl?f 

mw 5ty:?5r 1 ^ f^fsf^ 

^^irT=i I i&8i >itm m?i. »ij»r. 1 5rami:«?i 

»rfw 5?fsr“fR?j I >itc9T <ii^i^ ^tcatmft ^m^ 

ci^t^t mm? I f^sastR? ^?m? 

cmsi m?m? ?? I syjisb ^tfaw « 

c?ft « ?m?^-f^®3r^ I c?f? fcmmrn? 

»f^c? jftm I ^t? f^®T m%i I c^if? ffm5( 

»!f??tc?? I mmiT c^W'^ ch^ mtftc^ 

»r9t«?i I m?F*i «rr?t?3fr? 

»if?55?*r? cm^r ?T<(t^ ??%? jrt=r »i?< 

^ I ivs^« mm 'St? f?at^ ?? 1 c?5«d%? ?ti? cmmt^?w 

^ mif?mr*i? mv^ ’^tfr mmtnaF ^fra Tf«c?? mi^t^ 1 i^*'® 









»rtr9T ’ttsj \ ffffl f®f^ ^itft 

j ^c?5{ i 

ifeii »itc»r ^3Tt?R-f^®tc5? ®Tt^ i 

-i&'SS 5fItl»T <1?lC9!t?p I vH^ 1?^ 'Js.i^.'bV 

I ' 

'©WtR ?!—\ ’ItRf C^ 

'fiftR^I <iR^t?r f%c?i «i’®®5i c>i^ «iR^lc?i «iR*tt^<i 

*<pRc*i^^ ib-ob- »rt:9! «}^45«i i ^5 ^f^i:^«tt ^ti?t«- 

R^«i'«vsr^^i i RR »[^2f«|3T ^1®^- 
FtR® I ib-M)8 >ltc®! C^Tt^ fiR^ ’tjt*! 

I ib-si »itiwi 'Bit?. ^>T R^tR^ I 

*m. 'Sit?, 1 'It? iNS^ltW *!tc«^ I 'ilt ^t^- 




^?5|^ ?? '5rr=i^^f% >Tt9t^?1 ^^?t^ ^f?c® 

^f%cw? C'f^'S -SIJ!?^! C^tw? 'ItSl I C?f1?<3Rr 

^ c?, ’»f^fN*i ?« ^t^ ^tRi cFt:*? csitc^t cf'^l ?1? sf11 ^f«?-;^tw? 

C'*rttfet?tt«rc^? C^.«3[.s^tw? (Cellulose) ^t?1 ^tt^® »f®*, ^ 

«lt?i% <ttc^, t5tc?f C’»t?-«rift? (Cell-wall) ?C»T I ^51 C?st?C^ ^'H'l 
I ^%*f-:^tc?? 5|® c? ^?t< cwRc^ 

*lt«?l ?t?, 'St^tc?^ csltc^i^tfi?^ (Protoplasm) i c^ti? c-sttc^t^^i^i 
?r^ ^t?'® f®5l «l?5tc?? »ll?t? ^1C5 s 

(^) (Nucleus), (^) (Plastid); (^) »r1^C^1?ttir5i 

(Cytoplasm) i 

(^) R^fsF9i»i—c«ttc^t?tt«t3i? R^fiF?rr»i ?w i 

^ »iRt?*r^! c^^t^t? 'e c?5ti?? I R^finit*! 



«il?F!& ^ Vftc^, 

(Nuclear membrane) i f«^?T tH^ '«rir'^^®T *f?t^ ‘«ftC^, 

(Nucleoplasm) ^C®T i<i^^ i£l^ C^ 

51^ vfl^ cwftc^ f^'lfys^ftf^^l 

(Nuclear reticulum) ?C®T i C’tt^t^ 

(Necleolus) i 

(^) c«(tc^r?fr»csi?i ^r<ji c^ ^ar 

?t5»t5 51^ C«?Rr^ ?ft^1&® (Plastid) I ^51 

; (i) CiPtC^ttfr^ (Chloroplas't), {^) C3iftC5j1?ri^ 
(Chromoplast), ('s) (Leucoplast) I 

(i) >it*rt?i*t^: >r^5f 5ii ^c<?i 55 i. c?Frc?il*fr3fe- 

i£l^ <gr^t3 CIFtCTJtf^ST (Chloro' 

phyll) I ’ll? i ’ttii?i 

C3FtCilt«t3^ 1 

( 5 .) C3FtC*lt«tt^—C3lnit?tt^ ??t^1 'srartSJ ^cf?r C3SitC5l1?rt^ 

•, ?F5f5Tl ^zm i caFtc^t«rP& ^\9f, 

^1 ^ICiStr 511 C^tw 5it5 

^'Q «ftc5fr, c^isR—-ntflf? I 

(«) ?tt3if&?:^?i c^t=i 5i< I c*fcf ?i C5I 

55(ttwrt5F *ll« 511, C5ff^>I5i <aj^c>*r ««ft?:5is, «sI 5T—;g^, 

{^) »rt^t^t*ff9f5r—c«itc^t*rtwc5ni 

^ 5Tr^C^t«t«f31 (Cytoplasm) ^v[ 1 

<sf?T?r ^ i 

(Vacuole) I 'srt^'evi c^, ^ f^f%« m 1 ^Jt^'ewi CT 

IW ^ «rtc^, ^trtc^ C5Ft^-^»T (Cell-sap) I sTT^n 

«rnit«r% '« ^ «itc¥ i nt^t'e ^f%w-c¥tm 5ir<fT 

5it5!i <*f?pt?r w? «rtc^, c*pi5i—c«rt05^, ^ »if^ 

^^cj^rrw I 





j^tcani ^at 

«itc^ 3ijt^t5?c«f « <i?i ^r?tm ^c^c^rn 

flW I ?tc4«^ i‘^4'© »^tW 

=Tf?^ %tC5? CTtn CWH, C^»f1 

'sitt’t*! pjtc^sf ^tsi I ffi^tc^i^ 

C’f, i8 C«(C«? i^s ^<^1 ’fc^rs f®f^ ^tC3l ^R®*ft^ '6 C9?Ttf®^*n^ 

i^wi I ^ar ^tsit^i?r 'e «ff^ 

^t'sr? c^ *1*1^ ««*fj 

’fst’fi ^c<i cjf’«(^T5 ^6§1 '^t?i I '2J’«fC5r f®f^ 

C5t^ 4rf®^5m «i;5ft^ «(t?i i c^r^ >i«i5 f?i%s=nf wfsi ff®i c^, 
if m ff^ I f®f^ 5tc®^ ^t^t^?j 

(i'^'^'s)! 'e ^t«f t5 

I c«»l^ b'!> fww ^t^r® ^CTO I 

^t^t«lT ^?IC®^ ^t?f C^ts? ^FJtWTf^^ I ^ItC?ltfiT^ 

%W'6 ^fts? ^ifsatisi?! JTHf 

f®fi ^55 ^3'5lt?5^J «l^® ^ti:^ 

^33t3 CSll 3f?J®5i I int^TC^ ^tJRl ^ttd-f^’tf^ 'sif^ai:;! ^tc4«t 

«r^® ^i:?5? 3r3t »Ttc^5 ^rtc^T f®fi e3t^5=( 

{Orion Nebula) ^i:<I ^t3 I ^ 'Stil 

^ 3^3 1 

^tWT C<«(C3f f®f^ 33m *ff%»tt«?l ^flC33 
•t^TW*! ^3* ^Zf^ I f®f^ ^t3FtC“r <2^5 « ^^^^3 »ltSf«TC3 fR<« 

3Fi^ m C3^tfta[ ^R ^C3R I 

i31r J J!tC»ni 3tf 3t&C® f%f3 3 3^ ^3%W ( #t3 

i#l3 Rt4StC3I iilt?-i:«ffRCRt3tR-^3 (H-Gcminorum) «tf«C3% Cll^ 



5i^«fwic=v 4^ffC9T5i I cnlJTsru 59 ^ '« 

VR'niJt?! 3Fj^tsT «Tm I 'ef^^l '« 

(Auriga & Gemini) C5FT5T?l^tlc®1?I (Quartile) ^ZW 

C*tC<R C\ 51^5? I 

i<l^ 58^31 *(tc?l 5(1 I ^ 5T?I ^(t»I '5(lt'^W 

C«PT5t5( 81jtWt5T ( i‘18o-i'^b'8 ) '±f^C5^ 5l^5( ^W5(l 

^tC’^CSI^f t5 ’(’itf'S <2(1^1 »r^ ^?C?(?1 51C«IT C^t!( 

'«rtf<nf® I r^fk 5T?J--B<tf^^® <5r5l&^ 5lt3(^^|el ^C?(q 

^fW9t5(-^t'$®t»r. ^^SITtT'Q? ^t®t ^^5 «?C#« 5{t5(t»(>(t:?1 I 

5it5(^^«i f%i ^of <2r9c«f?( 

^i11 ^?( ^^«51t5T I c<«rc^ 

0tji ««f c^z^ <stt^i tff'rM 

I *»ff^? «rt5 1 

c*ii:'^?i fwc^ <i?:92T c>rr»!tll^?i ^!( 1 

t'aiTtC'SK <1t^ 5(lf55lt5 ?lT«f- 

wtf^f^cfnr ?R^5( I Ki\\ »i3m ^af5(«f1c?i?r ^t«F c*f5( 1 

»ltC9Hl «(ntl 5ltc*! C^t5i «Tt«t 515^ ^CIR 

«t’«rc*l ®tC5§ « ^f^,e f%^ Tftcq ??ft^3Ep ^»( 

TO5( t i’lbrir »Ttc9!?i c»r^^c^ f«fH ^5(19 I ’Tsra *rtc^w?r 

WC® «j^?( ^<?( I ^5ftC?l ^t?( 5t%1 

q;5ftj( fiiF? ^ 1 »(tc»! it- 

C»l^ %?( ^ ^C?(5T I i«^lr(l »fr^ 8 

®t? 1 »ii^0 bsf^^ ^tc^ ^c?5(i 

^n^vn ^^^i«?t5( ^(^iitC'QH ?itwi I mc»ii( irn^atl^ 

^z^^ I »iti:*i^ ib-t 'ST’ttl '^^z^ «Ws( mz^ 

^«5( .'ii^N «!% \£i5(r>(»it«tn «(tf5(’?t^(-e TO 

^tf^TO I '*[?( CTt=( ^Ttc?lt^i( 9[tC^ »R1( 

^tc^ « «t«t5»t5(5tc^ »rr9t^ oa^’v fsatW'Q 



m ttrti! 's nv«rji 

I ^tfk^. f^at^ <siwh <?r<(ata ^ 

I Tla!i 

'St? ^zw csic^tfsiasi « vrt?ft:>T? ?[a i ^^•>‘1 aca 

I ivov- 'St? >1?^ ^tfa^tc?? 5?R*t3t ?c?»i (Titatllk^ 

?t5i I <4? f^5i ?a? <tc? f^^t??5itvf? 'stf^’^l ai?5( i 

»i'tc9i? f?®t^ "Sft? \r% ??? ??i:>i 

I 

c«jt(%f?®tc5f r®f^? ®itf?^t? ^c? c’tcfJi, caa^—'f?-^t?^i 

'fi ^tOf? ’t<C?’SF*f, 3^f? (Star Gauging), 'Sta^T? cac^ 

'sta ^?ra? ^3^tf??sl 'e ^z% ftat- 

’tca? ^fafia^t 'S ^t? ^1?*l, ar^JTlD 'Jta^l (Binary Star), ^faa'SJi^n 
®t?^1, '^a ’fk >1^^? 3i^?fif I ^ti4^ c*fa ^ac5{ cwitf^fasl 

?t?t «'®itc®it^ faaa^ ^a1'*ft'e f%l apca^^ i 

ala 


>2I?f 'S 

«s|«!t i I 'sitatR? f^®jaia?t^ fiff^a arcai? f% ? 

asa^spi ata, fta^a 
(?Ta. asfwfal^i-'M 


iia ^ I *tWtt<? ‘ 5 ' 5 < ' 5 f?^t’ I 

at^ta, 

«w «I f®. f®. 1^ f% ? atacaa ca^t^i '>pf® ff ? 

i8rit«a[ata. 

i I 'SfTsitc?? f^®i?ja5l^ c®fi, atats? ® faf®a <i{at*r?t araj 
5itsit?^a ^aai <tt'«ai ata i ^rtcia «it^l, at®!, <11®1, caw «faf%a 
in^a vm^im m] ^itat a^aa ^afi iw^ ^at< atrap i ^af% awj- 
Ip ka ata '« ata? ataica atfl® m atataci, «tca»r fca i 



CJpapfti^, ia'i* 3 

f^W J9^J ^1 

irt^5 «r6^® fk^ I f^f^fl 9t»it?if^^ nwn<?r 

TiZ^U^ af^j si5?n 1^5 I c’ttsjt^ (?i«T 
^9T, CWT^-'^t»T, '»lt*f1-^t>l l3f^T ¥irl ^ 

<itt^ I 3TS[^ ^5tf% ^t»it?i«fc5i 

f^^fr?!*! ^?rc« 5C5C55? I «ft;?1 c^cf c«f, f^f^n c»it?ic«3r 

\C»I ?IC^C^ r^lt®!, C5?8ft^31 ^Jlf5rc^& f^f«s «?T^5 C^'l^ *f*ft< I ^^S(- 

^ntc?l »it5t*JT 5C5? \ ^C»!?l 

’RC<i ^51 I f fajsi <ijt 

c^grt^yf chits'® «tt5 <t i f^f®« ?it*tt?(fji?F ’nft< 

fiif^i? CT ^?ii 5?. »rr«tT?in^s c»ftfl'® «tlf 

^^t?j ^<st I ^tijc«i «?CW f ^S|f« 

<s\u ?j^5[ C5i*itc5n <ftc^ I 

C«2^, 3Tt«lt5? ^^jTf^?I ^IC«JT C^ 'sitSRrl ntt, ^1 8fC9r f®5»C^ 

I aroj—c«i^1 ?it^t?Pi^ ^1 c^9T c^z^ 

^*ftc<?r c»ft?r's ^z^ i arft^^ 

^?^T?r I firm's 

a?c^r!i i ^s^:, 

*twt< ^ sTt^tc^i c>fNT®c^ '^Tlt ^?iT i c^it^l- 

tu«fii?r r®f% ^z^t OT ^tt’P I 

^ I <1«ftc<s ‘5'^< ^1 ?ftaf,^1 

f5if5t« is»^9S9 »Ttc«i?i *rtflft5 »iN^t9 () «r^tR^ 

^Zm I ^1 ^1 i^C»11 ^11 

® I 5rtfl, 'Q ^tt?r ^rf*ttifl 

f®.f®.t&-^ <sm\^ I ^C3FtC^ 'Sfetpf^ |t^C3FtC?Jl^t«R—till 

<i?tc«^?r «*r^^ ta f®.f®.i& OTif I 

»r?t«f ^V\ CT C^t^ vfl(& 5^ 51I ^«!3RT « 

5ltnirs[ .lit < 2 ft%?r 'Q 5% ^Z^J ^ i f®.f®.t 

*f^tc< t5 arltf^ wc^i 

n^MR?^ 5f>?«i ^?K ’«ttc¥, ^51 »r^l ajft^ 

^ '0 njftt«6i 5it<(Tc*i f®.f®.t c?i^ 

f^^fijifll s^tff« «tc*n(i w»r ^pisr i li^ '9tc^ f®.ti.t ^ttc^ *#W6 



«t«f «^r«Tii 




“t%i:^ =^ur^ ’ftc?! i f^. 

w»T «it«rtr^«l, c?’«ti i 

•src^'f W8T, f^.f^.f^ w«f c?^ c’^fc^ c^ ^ 

=fi I 

«rtiitt??r fkfm 

^?r I f^TOc®?i ^D5, f®.f®.t^ »itrc?i^ ^c<nr «ic^*f 

^zn »ff^ ^fm cfw, ^c^T "ttftfl^ c^-^n c?^ i 

»(frcni[ *f'rt<5fr^^C^ fSfC^t’^ «lf ^?(1 ^'fZ^^ SIC<(I 

I f^rs« cs\\z^^ f c^?r ’lfi[C*lt«ts( 

^5r5t<3 ^51 I ^^C'® ®t»it< «ln*t 

^Z^ WWt Htz^, ^z^ 

^i(r«(^ 5^t<i c^^t c??r I 

fs.f^.# «r^f^ 'Siz^\% #1^- 

»t®c9f?i '«f®lR?r?t ^vs c^z^ ^*^1 ^z^z% r^% 'ist^ 

T^i^z^ I «£it <ft^-^^?r ^t*i¥ 

J^■^^ csif^r^n^ c^ll ^1 c^ti^ '®if^»3Tt*i5^ 

*tt?ic^ 5^1 i 

>Srm^««RrCT 




*tflRW5 

n^5ic*r f«ft-ft?-f^c‘^tfl*it»f?i 
^*rnt% 4^18 f^«t’T ’f® 

•frtjfltft c«rr^' c<ft9ii i f^®tcn 
f^tc5i« ’T^sf nl^^r*f, sic®»^ 

^®fa «r^f® ^Tcsf? ^c^t’f-'sf^fi 

^c^i 's^z^ 4jf« c^u^u '« 

>11111 «-«• v'o- *f^ 

!itwl9 cit»n itc^i citntcitcni 


‘itr® if»ii:*i* Wli ftwt*T 

fH-^'a «tari 5i^» ^f*1^®1—<* 

( c¥N ; 44—<iii.) I 

a^zm »r^t*T 

iv *nr*iT9i >iit5r^r^ 

^c»i ®tl¥5*^ nfnti 
w It® ntw I 

»i«w «riftPt® ^ti*6-c»rt¥ll fii’ft^ 
^t%C® 1^1 ItfCf. 



w fitful 

mn #1 C^ffisT 

c^ai I 

^n?i TiiPr^ 'Hffe 

c’^itnj c?®t9 c^T^ >itft«tf Tm ^t«?i ?? 

«ti^ «^fa c’fc^ « 

^tpM *ff ntc*^fl I 

?»11 ?ff 

^cw fifEfi ft:»(!r *f«rntw5 ’tFiftfif 
<ni ?arii 

8,**« nw p« WtC’l? «jf3l«4 w 
»it^tnrt(«i *fc^rii 

ftcjn ♦(wntc^m «i« u 5it^»! 

^5 <<1 ^ci «(ai »r«9 I 

W fW 'l-'fl«I- 

«it«-Pf c^i^tS m 

w»rjRr^ 

’;Pi?lc^ fkh m^ t5 \ 
I?, *9^ fkh m 

>l*'3ti5 ^?it i[ci I 

^ti,^i f’jcifl c»it^ mm itfKn 

^1 


ftfiw o 

(Weir) 3 lCf |V »fpi 

caifiii ®»i c^fif fiit 9^»i 

^-sfjffl I nftji 4fi?i'« 

f^ii wfl sit% ^ni’ 

*lf f\i% fiJi fc? «i?- 

^ts?6 3TC9 BWII 5lt?t«1 

j|^|f‘ir« ^"1 

5? ntfHti ’Fwci^f I 

nfJTfl c'©^ *ip ^’(ir 
’iiasfl ^t^tc^f ’ll!? c«ifcf m 

f*iil «fw? frat^ 

»!t« r«!prati c^ntff 

c^c^ «ft? ^4* p aam ( 

^t-ii f ai ^ « 

*l95tai I 

•liWi fw c^’fi cnuf, 'ii^ cnc^ 

*IH ’flu's m ft I 

m ^tit a <& 
^^C9! «it^T«fa pi 

^cn 3?»i 

^1 F^fc<a nt^caa 5tc»i '^Nsil 
^ci iitH I 





»1 

iiiSRSW >ltfl 

^ 1 

fnrwnsiy flti 


f^stn 


^81%, n*!?, 3Ff^ C?lt® 


(?pn v-n ) 


^t^n«r 




-'3'3 


^Tt'o ntfk^ c^»i^ 





;> I 





starts cat® 





^ 1 

C'Slt’l 

’>'> 1 

ii^iJjnaftf® c^U 

w 1 




b'l'ii, ntf^nt^i cfli 

, 




^fn^t®1*'9’ 



1 

n^a^a^^ita c^t? 

«1 





c*ftfe 


fan®ta^ 





11 

^twr^ar^iW f^ai 

! 

^^c“tt^f*ita f^cat^ 


>itM, ?t9fl 111? 


nravi 




cnt: ^«ani?l 




c«rni i?nn^ 

«1 





>^i«, of'eitH nt«?t c^at® 

'i'9 1 



cnt: ?t'e^1 


anta^ ^®tn 




^fn^t^l-b' 

«9 1 

f5w 




C«t®» 

M \ 

«iain ata 


cnt: 


vfl. fn. ait^ta?^ cat® 


c«fni—n^nii 



1 1 

cn\*at5i'«f 6i^tnt*rTti{ 

1 

<^'#tsi^*?a or 


( 'gtntn ) 


«ra caf®« fffarar 




^rf'S 


««, ^tfnn«f ntf'nt?! c^t® 


rawfsi ¥cnaf 






^it*r wtw fn-<«, m\ fWfv li^. 4Pift>Bi-'» «*rffPt^ <<1^ ««c«m 


••HI c^fsntt^ m, ^ «rfm 







^■srffS 

?rti 

^twt, nt^i— r«5» «c8? f^=iis «? I c^p{ m 

n»ft«f I »tt»i sitc^ cif® <ff^ »icw «jf%c«F5f-*fssitii fw 

•it^ 5(ti5 5rti*i <rf^^ I ^tc»ii '"ifts i 

^1*111 ^t?r ®ta^a ‘Affair 

^1 C^t=f I ^C5 ^t?[ ’fi 

t5^ »it<(t^‘i *f*rt< I ^1 c?t^ «itf tn 

c{ isrr«3i^ ift®^ n*rt<f5 u, n^wi i ^t^ 

^*fi »i®T®t* f®f® «jf®lS® I ^it^i '61, 

«ilfl ^ nfflW T! 'qtTfsf I 

f=Tf5i? '■rhJ «it*iti?s ®tc^ c»iV^ =»tc«[ *1^ « «rtjft c^^, 

nfiif&^ I c>r c»r-t c^vtni^t^ i ^ 

‘O^ «cw c«r-rfl^ «rs^i «ttgc<fl Hrc?^ 

^ft«f&| I 'flC^'F t?^ f^C1l« 

*ftw I c»\k ^1 c»i\f I ‘•c?c'*f« itc^ 







C '•I 


oq^R ^flj»F C'lVt^S ^1 *rt^t^ 

♦ ^tn siitrj ^1 c^us ntci «rtf ’T^tl 

c»iV^ I juisr »i"»tDr5 

f^»1- 

Twr I ^ 

of'f^l 'ed I ><?[ 

3i<t«ri ftrsffl 5®^:f i 

*a^ ’T»11 '«rit^® ^1 

«rt« 5iT*» »it»T *itf51 

««? nf^Fi I c*r »r^ nW'? crcfe 

*f*rt<f8 c»T Tl^ f*r^1-fltaf 

c^tPi c*ir'® i c^ ’n 

^U =Tt«ii, «f»? 

•\T«ii c<^W^-nf«W3 c?«ii 

=n I cJT'fff^ firf« 9[t9\ ^1 ^?tf*ir^ 
nfirn^ i 

f^FCTitcait?^. tfTi, ^t?t*i 

•rW^, c«f»^t9 c^titffb ^t3? 

»itfi»« «rf»j^ «i*j»?i I «rf ^ 

c^isr ?Fr?t ‘IR 

1 nWi^a nu car^^^'stR 

EW cncf iirf^*l, n{5» *ffw I 

41??! ’ir'fT ^’T <f:? 

^j|T »rt«! sitiS 1 m C*ftl^ 

Etfltrc^ ^»f cncf ^^51 c^t^ 

^ ^Z9! «rt«f 

c¥t»rr?’i^5« I ^^z^ ^tw 

^ m^zw nl *it>\ «iti5i ^T’Ttc'r i 

c»iV:^? srf? ^ «rtTf; ^^1— 
^ *ft^fa «??nri ^ »rh 


*itl5i^ srt^ c^ ^ 3iT I f^w1i*nt 

srriB^ c^ ^1x1, >f«fTJitc5»w« I 

^5E«I'N 4^^ si«(7*ftcsfl ■lt»l' 

«rtt5?i '5ft]^l (R*ll I f’rts^ c»iV:i5?r ^wtl®, 

?F?i *jc«fi c^Vc^« nf?3qt*i 

1» I I 'll*! sitiB 

«fff^'sf I 

5T? I c^\z^^ <<5 »it<fr 

^1 ar^5 

^t**11 *(f«*it*i »Tt*[t^^, 

3TJ15 3T*IE 5?E I c^ ’T^ 

c»ikf5 *(c«rr c*^Vrf?r (c*i\^ ) nf9*rt*i 

«»« n^M 5?i ^ts'e c’T'®^ 

Jrrc=l5 »lt^ aitlB I »lt»l ’ft’fCS 

*rEm 

I ^tx'« f^tf 'fl’9pR Wt=r 

^1 Trtf, ^ii'©f»^ 

»^t»? «« ^1 

^3t C»lhl5^ ^ 

C?t-t sJW’Tfn ‘fl'Of*™ 

z^z$ ^*{, «nFf^? 

JitlB I sixn «rTt«:f*if%irt»i 

mK if^i ^z^ 1 

5rt«(t«*f^: ^t^tcws c?:-r «rff«fl >itfB 

fe*rc^t% f5ris?f5^ fi 

^^ I cwci. c«f<rtt5< 

c^\? <4^ •rtttt =J?, c»r 51^ OTX-t «i^ 

»itfB c'fcf'e c»iW f^vrf^ iR? ^ftt^i 
cAf. nfii’i'H 

ti c'tc^ ^z^l, 

*it^tf? >itiBi 

vt»ixE'« 3nt--»»t»j ^wxw ^tfS 

«i^ «itiB 3ftl Tfi?^ 





i ^«5vi« »it^ utlB 
WiT ▼ti*fc»T »itin I 

•it»i tii<r!r« I '®t^ ><1^ 

^c«fl c?t*f ‘fl«fsr'« 

C^sf I ^IC'SI C^tif 

»iti5c® ®tr«f »iNtCJTi I c®sf 

3»1, Ofcnfl v«® «fg^ 5T»Jtiir ®tt?r 

fcfl «ift^i:® *rtc« 511 

(Tf'Clt^ fefB® 5HJf I 

5T«JT tifai ntfS, ^1 ®g;a 

^ 5tc*f^ 901 9t9 <99^ ThRl 

«ryf®9 (9i c^rnai) »it»i sitfB 

vcw fr*® 5Ji c^\p c^t5?f5?ii^ «f®i:®9 

99 ^1 I '9[t9t9 ^itsT 9t}6f® 5jf9^ 

nf9*Jt*l ’CrTt«3f*lf^9t*l 9tf^ 91 iSr^9 

9ti*^9 '5r9<?^91 «Ji®^ c*^\9 

«f®C® Sit5|t2f9t9 wf5«1®t9 9?|5 9fC9 I 

'•I 5rj99 nf«>it*re ^r*f® 9«9i <£rt9tSf5T i 

-Sfyfec® «ff5^«r c»l\c99 ’ajt99 9IS9 
•ft9tc^9 ^*f I afCTi 

«fl9^ ^w®t9 t5 f99t^ ’9t9r®9 99, 

®1 5i5 I (SCSI oqsi cat^99i®U9 f9-ft»1 

nt-tt*ftf^ «fti:9 9i^w9 

•ffl I »I9 ntft^ ¥tj5C9 'Srt9f99 
C9l\9 9** »it9l sitlB 99 I •lt9U^ 

^wf%9C9 %»19 5Tt9tt9T ^91 99, ®t9- 

•f9 CJT^ 3T9 f9CTt9*l 9^1^511 99 1 

# 

9fet9t9 ifl® f®9l*lt^cfe9 
*Tt9t9T C51®91 9t®1 I '■It9f9t*l ®9»l 

5Tt9tl9T 9t«f *T9t91 991 99 I 
»rt9tfr®; <fSTC9 ®r99i 99fit9 f9^9®t9 

fti^ptstns 9t«r ’i"^ 9 W <ti:9 i f9ciFt9tn9 

W *[191? C9lf59 9C9 «(® H® ^9 

•lt»l 9tf6 Cltfe 9? ]f^f9tl 5tf9f9^9 9rfC9 

nr? I ®t9nw. ®t9n trHfnt® Jrr® ®f% 


991 991 «ll^ Cftfe, 9^ « I9«‘ 

9rf9t:99 9n nt?9i cn«f9C9 ®t9fT^ 
99 91 ^9tC99 nt9tr9T f^f9^ ^t9tC9 
®t9l 99 I ^t9iX9 cnC9. f®9 
9tfN C^V9 «f®95 999t9 9tiaf 

§nC9f% 'i19^ Wife 9tl5f»T ^9^1 '«cn9 9t< 

9tc5fcn ‘fl®fnc9^ 9r99t9 991 991 ^9 
9^- 91 cit^ c®ni 9ti5fcn9 no9 '9?ni9T% 1 

9^ C®»lt®fnC9 ®t9t^ 9C9 C®:9 

n9<f^9 Ft539*l9 nt9tC9T 9t9Tt 991 99 I 
5tn,^9 9t9tl f®!f ^f99 9?, V^f^9 
C9t^ C®9!t«f*ir9 ^99 991 99 I 9^ C®n1- 
®^C9 nf9l9 f^Of nt*f1 9C9 9T91 99 I 

<9^ 99 «»t9tr99 C®*ltr9 ( ) 

99t9f9 '«9NC9 91 *19^?® C9t9rt^ 

991 99 91 I <fl®fn:9 frol ®C9^ 91 

®<99 919 ®9f9 991 99 I Cn9t9 

Cn®r»\l9 f95T^“6tfil® 599t9 99tr9a 
C9C^a in9 C9®al 99 1 C9^®f»l F9^r9 

«tt9 f®9 I «l«fil9 nf®l9n 99tt® 91 
9t?tc® nt9i 9t9 I '«'®fn ^9 itn 

999 99C® ntC9 'Unf^a nt9tl9I 

afa «9tn9 catafti 9ai 99, ®t9cn «rf® 
9^19 «* • ^9 9tn 9tf8 '«9tnc9 C9t9rt^ 991 
C9C® ntca I catart^ 9nf ®9tn9- 

®fn n n 9Jt^9ta ^c'ar® a®9i 991 

®9tn9®fil f9f»rfe 9Jt^ftC® 9t^1 9a9ta 
ntn atiBa 9t9 f9<a 9i:a caai 991 
cam 99 c9, faaatcaa. 9i aaratcaa 
«inai ^sB9tC9a I "ill at9 fana 9al 99 
®ta®*^9 9t9 f-^fa n^Tfa fai^^itsntat 1 
5*19X9 cac^a fena cnoF ^9 naa 
9i®a f9g5i nat*f—-fea «rf® <£rt9 <a9 
ftcntarjta, ft§J«,-5tfn® acaa 

ntft^ai fcn ca®ai 991 cn®^^ «f 





•fti’itu «rt^i wT’n- 

^tf^ ’3tC"Pl9\ ’Tifl 

f^i«?*i ciir«n vi i 
'<'5M »it»i 

*itfe ^•»tt'» 5 M=*i c?©ai i 

>2rt©i¥ wfafa ai 'ertcw, 

c^rc’f c»\\? al »»t*! *itl5 

c«rft© I ’5<f^a sfi® ’ll®! 

>^ti8 

c^z^ I frtT>ta sitjS "Bitm c^fra^ i 

at^acaffta ata's^i, ai<*itaa ©ai «}^f© 
c^rraf i *iti5 a’^si 

fst:c«ifa« ara ■Bitt’T, 
afca «tf^ c^caf 5it»i ’T^'sra ^ai Vi i 

xi^ cv m 9i«f fes( ^t^tcaa *it{B 
(i*-«") ntna na ‘fla 

»p^»i ^<.na acHf »iap ©‘'^i ( xjas ^f^a 
) I »r"»ta a^ «infa>fla^ cat^ ai 

caFa, '«ti aff catfei aFaft^^ 
afa^T©* atcT, ©t^ca 'oiala© aa^a 
ara ^tia i ©*?i ©^ ca cataa a-^ar^ 

a'Ma'® a^ra aa, afaa araFe 

•aaf aa©ta ajtata ^a ftf^pcaci i ©ta ata 
^«.na f©ata ac«f ac«r atft catartt ^a 
TTt^alr® Ra ata, Ofi ©*?t©fa ai^ 
atraF i «fatfiF© aat< faaii*im na ca^, 
af©'® ar© apaa:^ atatr^a ^ Ra 
©rt J a^a ^jata wfa aaa aia atc©a 
ajtat© afeta i aat^^a 

aff cata ajaalfaa caca 

«ftatn aar^ ai ntai ata. ©taia 
cfwi^ ©f© I caa < 11 ^^ ^ajata nat< 
cai© afa»^ aai ©>ta atatrai 

afta t©©iaa x)a^ at^taa aaatfe «r«® 
i[i acfe, fa« ca "ata a*©!^! ^tt^ 


^©ita t a'sa a^f, *lt aa^i 

aa©ta« aatata faai a^ta 'Swt© ^ita 
iFa ai I XI faca acaaai xia<. aalan- 
faa^a«t« «t]^ ^tat^ I ©ta a'ta atPiai, 
«i^f© aw©! caia aa 
aatata© aiaci i ^tai ajaatft© caFt-i 
xia «aatcn aaa^© at© ©caci i 
^tatiaa caia aaata ©’cataa xia^ atiSa 
atai caaa ©a «(©© aa, caafa xi^ «’^ 1 . 
c?Ft© aniai xia^ ^atntacaa ©>ta atal 
cit^ cat^ f%ca^ ai atfa «t©© aa i 
nca ca©facaf ^aa^tia ai*\ca faca j\^ 
ajaata ©ai aa 'aa^ xi©^ «i1^ta 
xi^ fac©^? cac© ca\a ©ai v i 

xic© ©ta ©a at«ai cac© i «iatf?« 
©"^ta nt^tc^a© xi©’ 5 l fRsi ?cac© i 
©t^ aa, xjaa aa earn siac© 
ata atf^a c©ai aatafa ©n<ca ajaata 
©ra f5c©t^a at^trai ca\? §^ataa aFai i 
xit^ ©tcaai atf© «ica© ©a xj^a xi% 
©tat^ ©a^f?© ac^ i ^tatcaa can© 
x)^ 4 fat«^a atatcai ca\? ®«.ntacaa cati 
aracF? i ©n xiatca 'sfB a© ©laft^ i 
atca© a©taa'^na ata*n, at’tt nn 
©a^*? ata =111 ^t^ta atf© f©sfaa 
xi^ ©rata ca\iF ^^'^tataa cafei ataf©a 1 
f©© ca ©rt^ll ©a^ra; ai ^©ata xi^ «Tt^ 
a© ©ta or©ai ^ 1 “^^ata ca'«ffa©ta 
©ff^« 5 ^ta"aa fa¥©ataa a©^ ataiii 
«rai «r©t^©a 1 ©rafs^ataa at^, 
©i 5 rt?r ewea xi^ ©rai aaa at©ajaf®^ 
©tail, ^aa ©itatm can© at ©ala 
cv^ ca^ I at©^© atftata at©tai’!^ 
f^at^ ^nt© ©taatata 
«rai ©cat© ©la^ F^a© at©ai 
cat© I ^nt« ©taatatias© ©ra^ 



uti J WftWI 

wtc’f c<rr^ 'sim^ i 

stit% 

Tt*R ^1 ^nrri i jrrt^ 5t^?fr»! 'o^ 
»[«it«(t5r I 

Cl®*!! >ltc»^9 C^c? ’Tt*! 

w^ I '^•{'hr c»i\? 

®«f1, C^ •tfi®!®' 'Slt^^Jlt? 

nfsT® ^cn =ife f:® 

’i^t’Ri c^il^f^fcinf ^af® 

c?ma ■■^t^l ^it^i «l<t«^ »!t?\ *itl6a 
c?c^ I 

<rf^ c^c® »^t«n *rtl5 6t»\T5» c^«ai 
c»iV^ ®jTlP^’®r*ii® I 

<2?®!? ft^ta »it9i ^itfS I 

sittB ^tc^c’ra sfiai 

Ft«itsf oT'eai i?a '^] i 
c^tw 811*1 I 

^FTt^l^C® C^P9* stTf^ '{tt^ I 
f®n siti5T?[ *il*i Jitf5i^ ci'O 

®?1 Vi ( f»if2f® ^1 '«fr*ife® 
»r^ »it*i ’ittSc^ 5 *i*iTjt 
♦It® C 5 i«ai V I *it*i 

’if*!'® ^1 c^ai 

etc® tt® *iti5 c*ft®tl ®ai 

fi I Jft tcf ’«5t*ic’»a t!® ’T^®a*l I cat 
®tfl I a1^ vtcic’ia 

I etc® ®ta 

itti nt® liH^rc^ ett tt^^r nt®itte®i 
^"ttc®i cttiJi ®tft ^1 
tew ttc® I ictwftftN tt^tetj 
®ft®t®a t® ttt tti5 eatwT^ 

Ifttffte® ^tw eftet c®tct I Iftttft 
®tc*fctt ttttf ctVcit ^c^ tta 


S' 6'6 

tr? tt tit ci?ct c?« wtefett t^c? I 
1^® tta 'WWt 

®ta ®tt« ttt sitlS, ®tt® c®t® 
®a*il ®t^lt ®t5i'« i^Jittttfl wtetbr^ 
*ICTI fewtl? ®C?I CFCt zv I ^ttt 
®tctt Bt^ ®S1 I 

'ttwfa® c*i\?, Jitfea csti i ®1 etc® 
f®®t:^ c»il^ ®«i V, ct^ ®ttl 

*!»ift I ^jc^^ ^*11 ?cac® c*f, e*ik-t9*itl 
«ir®cwt-n«*itla fitc^ ctVets 
511 tit itf§« ta I ‘«®f»ic® 

'Jt® ®ai tta, ®tt«. tit Ilfs etc® 
tft ®f®cwiic® tfflca et®ai ^ta, ®1 tet 
^1 tc^ ttc®, ®T^ ct\f I tit tils etc® 
^Jt®**!®?*! ^rfSpatiS ®?i arti 
®fcteta »ic«ir, fiwTa*! '2f(watt ttt- 
tifs etc® ^f®cw5ii® ®fli I 

srtfji 511, «i^c® e®t:{. ®f®ewt 

?(C*(J fttt tfScafitctt i 
f®t ^^*itC5i ncta ^t®t®acta tew 
c®t® ®a«ii I c®t® ®a*ii 'sffwcwcJifl tew 
fift® tea ®t^5i ®teat®ttc® ®nt®fa® 
ti ®ta ctl tew etVte® ®if®ewcta 
^tft ete® 9^5* ®ea eta i ‘owew ■sff® et\t 
§«stttet ta 4ta c®t® ®ati 
oQij^ 5jta •*'3—•’8 ^»ittt*aa i e®t® 
^tttlta Ifta ttttetJ ^® ttftfe 
taa ’t®a wteteta Jieaj fI^ ®ai v i 
wlesfcta twiafel ^ttl ttc® ttt ttfS, 
c;^ft® ®atl ®a^ gttttteaa ttai i ®ti fwea 
ttt tft® ®at etlt f^’f® t5t 
®^'t ^ea a*1ea ^eea fre® 

ttte® tte® I ^ tt 'tai tt*? alea 
alea wifiapa ®ea J^caa fte® tttc® ttcwi 
®tt ftwtai fvai ar® V i 





tot*!'« ftwt*T 


’!WT f^ftof ^t*f I 

'®T^ ftf^ir «ff^tre ftf«ii 

c^Kt« ^tr*f?t ^nstr^T ^i ^jt^- 

’fTtc»r« cvr«<t« 

vfl® 9nt^ vif 

^ir® ^t^- 

*(fflT5 ifff I c^t<t« 

^fs ’tJtt’T« vffli 

f3f«rtf?i^ »rt»i sTtiS «!ftrcwi! ^ c»\Vc^ 
nfii'T® 5^51 «<i^tr^r 5ir*iT fwm- 

«rt9l 1^^ F*ir® 

^rtrv I cs\m ir^t'of^ 

fi(V^ c^ I 

c^fr^F c=rc»j ^t»rr^ »r«f9 

I 3fi?[ ’®t«1 c!!tsi 'Bitr*! =11, 

=itCT ^ra I fis 

»ar® =T*i^ •itcn «ftf 5ta ^^i i 

=ir«rr ’f’lv «fiS»i ■fiff^nta =Ft«f cna 

iit*! jRtfS ^a»i c»i\c^ 

•ffar® ci^ Ttisfcarir 

'«r*T «rt=(i c»r<rt5r star 

c»i\^i:^ c=i?f ^c? csi'eni ij? i 

c»<\naF ,c<tcaF c^^r 

^»ii ^ %n*r ut^it^ ^?i i 

ut»it^n «rii «•• ^ *Kv ^it^i 
nUfl I c>i^ sfcw ^ttsfbra 
^*f^i w »rt«it?i‘r»: ^•-:i«« 
^i:=r« vtisf*! wNti^a c?in «r5f^^ i 

’•r?jrs« <1!^ c*iV^aF TJt»it^ 
irp W »nrtc®»i ^1 c»it?t« i?t»iT^ nixaf i 
i;t»it^ •ttai'efii »i»ftt=»1 'ttcaF 
<rtwi ntftw ^*r? I ^t?ni 


c»r«^taF tT'sii ^ir ^ i 

nw ^t=i «1<(tsi^: f^5il5l «r^=i, 

Bfrar 'ec*t=r ^t< ▼ti=f=T. 
f^n CTf»f=r i 

fffSixs c»it^ vscnsi ft< 

^tt<c»r <2fV5 =Fai i »ijtiw*i 

c«rraf c»it?rtaf '«cn=T ’ftcsfc’ia 

’ft'« cEfc^i c^T'eai ^a «iia^ c=T<ftr=r =itata*i 
f^C5i c»itai cncar «f8rta ai 

^f%r®tlw ai «Ftfa^ ^la ^"nt® «ay® 
a^ai ^'a (c^iac^a 
«^a 7 ) I 

fnn C=lf5i:f a»iat=1 CSlf3T=[ I *iltrtc=i 

wat=T c^itata cat^itcaa ^na ci|t^ c^tiJ 
tta »ftafTc=?1 atcaF I c=iP[=i B^iata =i=»a Ite- 
'of»i ‘flcaf ‘flfnca «itcn i nt^® c^t^i 
»iTt:®»i cac^ ^ca c®tc*i i 

ntf ^ca cFf:»i ®ta1 <rff^ |re«f^a afc^ 
^t=r '4f^ca ata ^tca ftn- 

-of^ic^ ^tca («ita^tcaa |rc 5 

ac*i I *^«fi:aa ^tata ’tcw ‘fla 
^T?if=f’a ’!t^« ^5?at=i =Fca <flfir»ia =fta^a*i 
f^Ff ) I 

acaa irf»»tlatai i «aatc=i 
«rratafat 5 ata^ faf®a '"jt^tcaa atfSa It® 
m® =aai «itr¥ i c»i\c^a atai 

n(5^ ^ca =!tai «itff®a faffaa 
'fif®® ^a I ca »[a a^ a? =FTaatata sti 
▼ti=f=T '«rtcT| caaa ^■^I’ja. f®»it^, fet^l, 
ati’ia f® ^"^t® =Ftaatai—caatca »fah 
»Tfa ’ft^fo^t® »rt»i® c»ik ajafta m) 
aa I c^tis ataatata fa^rc^F tlffata 

^atca afiiia c^ri? af^® c»itfl cr»j 
faf«f ^itasttaa «(^® aam i 
»it»i atiBa f®a a®a ati:=ra ®ai 



frtn! I Jir^fT JitfnitrsT# »it»! J»tj5 

»rf<rt5*r^; srtfe ^ptisfcn c»iV^ 

Wf I »lt*l ^t}5 

’fftsfc’f «fVC^ I f^i 

5 -<sFtwntf ^t^ >itf 5 a ^t«f »n[.*r i 

ftt5fc>T c^ «r%5i ^ f^arrsi 

<rfifTl (Reduction), 

’Ttrri:^ »it»i Ntf5 c^iw 

^ c»ih w I 

ftc«f c^ f^l ^1 «rt?i*ffaRi 
(Oxidation) I J(:«(I «fgfl 

^1 «iwt51 '«i«rt3 ^-nt« 

^wtai^ f^^tf^'5 
^11 I ^ 1 ^ 

wtai nl >1*^* i 

^f^iTc^T 
^?ii 

^si I 

»w ^^9 «}Tcn «f?f^ 

c^9t>\9rn ^fwr«fC5[9 ns^rTic^ 

fkm^ ^t9^t^t9 4¥iaj f*i^^ m c»i\c?9 
^9Tt^® ^1 »lt»l ’Itls »t, «rtiSf Si1^9 

cjtI fit»i uttS cw «irirc«r5ir¥ ^ra 

c»iV^ ^19 «rt^=r 
0TS ¥C9 5«1U^ I vimsifS C9 9^C9, 

c>r ^91 »T«9^; «fyp59 'arar'Ni i 

25t^ f^V 9'99i9 SfC? C9 »f9 9t?I- 

ijjprn «rnn9f5r ’«r'«ft«. ’fwi, 

(«ii9^ »rt?i), c’T^f^r^F 49 I 

^tltftft ltC9 9fC9 C9c<rn I 

fafti <99^ fef^9lf9 C9 »r9 ^tC9 •IH 9t}59 
9f9 9ftn( ^W9Cnt»! <99^ 

9rfinitf ¥9»rt9 9 ^, nt«tf^» 

¥991111 «r¥f« ¥tr9 |9tnt9C99 ntft¥ 


¥19 C9:9rf I ‘9¥f»19 >Rf9 9|5r9 9t?9 
C¥^ «rrf9¥ ¥tt¥9 C»fr^9f I9¥a^tft^' 
^9 ^C9r¥ I 

¥tC9^ 991 ^C9t¥ C9, f»r^'|9 C9f9l >99^ 
^f¥¥1 15 fe5Ptr¥9 9f9¥ C9^a[ 91 

9t9 9tl59 ¥9 I >91 «l¥C99 
9t9 9tl59 nf99t*l 9C9 f%9 ¥t¥t9 f9f»W9 
^9 ( ^9¥ <9^ f^¥t9 f^%99 ^9t^¥9 

I^r9¥ ^^r9Ti( ®^9 ¥¥ I 

^1999 ^9^ *ff99W9 STC¥ C9t’t-f9r9T’r ^ir®i 
'8ft9'« fVf 9tlt¥ I ^99 ^9 

fit*! ^t9 f^9 ^t¥l I ^99 <99 ^*1T 

?if¥CTi:¥ «rt9 5t¥t9! ^9lt|9 

»?fMh9 '¥¥C»19 C»l\^¥9| f^¥ '9¥ 

»199 lf^f?l 9 9 t 9 T C»lVc 9[9 

*tfil9t9 fl?1 «« C9C¥ «»• f^Fl 

•^t*^ 9tf5r5 C»frc¥9 *1^919 
n¥t^"r [ "SltR TtC9 >9«t^^"t9« C93il 
C9\l¥9 *ff99t9^ ¥9 C99C« nt«11 9t9 I 
¥^9t^ f9:nt¥CS5 991 9t9, ^t9^59C^ 

9t9 9tl5^ lf9^9 919T ’Tt^K¥fe I ir99\9 
9t¥tl9 '3t9¥9Cl9 9t9 9tl59 9tf^9l ¥C9¥ I 
C¥ >19 9tSftC9 (111 9ti59 9T9t9 '«r9jt?'8 
9t9C^ nt9i:9 C9C-r9 9tf^r¥79 f9P99 ¥91- 
»rf« 9:9 I ¥t*ftr9 4 I 9tf59 C¥ai f99tl I 
C99tt9 •lt»l9tiS9 ¥9 f9r99 C9| 1 C9 

ortna »rt¥ ‘al 9ti59 c»Hi:fr99 arWca 

(99# I |lr9tc*f« 

C¥t9 C¥t¥ C9tn9 ¥t¥ »9| 9t{59 9Jtnt:9 

¥t99l gt^9¥ ¥¥919 '•I *ltft 

¥t9tC99 C9C19 <9¥ f99tl n"9f I (9l¥ 

^¥¥tC9 %9tf¥¥ ¥9C¥ nt9C»! ¥^ C9 
C¥t¥l¥t911 »lt¥9t9 fI9l ¥1 99, 9J9¥l- 
cfivm ¥t 9 trf 9 >P|f¥ 9 k 91 





^fw?"if^ci5 's^w- 

itrr^m «Jtr»^i cw«ri ^u =ji i 

c?^r35 ^19? c>r^ 

«ni1 Ftti ««*R^ ‘<1^ *f«C‘rfl 'Bi^ 
^c»ri ?jf%r I 

fw^T *f?[ cw ^sra'tw® ^ 

ilftl f^lf 

B»%f fwf^?n ^zmw 'Biti’T^ cfea i 

ib-o. JftTJl CBfJtf^f^®f^ ^lf»l?t*l 
f^rf^ CHt«r=f-5lt*(TC*I (Filter) ^cffl ?f% 

niWi I '^ta c?«n 

C’f*! C^, C-ft»f5(->lNT51 

^ra ^t*f ^ 55 ^^ 5fsiFr»ii 

—^c»i1 fw’T ^ I 

sitajsf aja^ a^ca ts^ ^itc^it^ nt'fiai 
c^»i, '®tT*fa -sfta ft»i 5?1 

^t:4»i faifna ^Hb ai f^ta a<t 2 T^ 
fanfar*!^ ncaanta at^c»i5r 1 »rti)^1 

'«rrt*\i ^1 '«rt»it?i ar®— 

ca^?! cnra «jt»i 1 ^aa 

^tnata aa ftca «rf^t5 a<t«?ta utnatiata 
•fftatn ^ac*!a 1 caai cn»!, <<¥ ^aaf^i aj«a 
ca^cnf astaaM'® a^ai 5TacKa 

aia awl •iW asw 1 f»ata 
awi at^caa (caatw 

cf ta a® oral ati ai) a<^a 

«ftaat^ *iM acsa c^ca^ caSfi ^ati 
>«^ acai aija a^twt, ai at«^aa 
catca «r^i «i^tw atal naWta caai 


caa, "Ji^ a^ f«if^aa'« atatai aitwtaf 
fafaaraa aa faaa-aftara (caaa «tf«v»R, 
«ff%3Ta«i ) cara Ra cacafta ^Saw 
1%faa car^^ ^fla ^ 1 la^ aftra ata 
or'«al Rsii 'siaratf^'® ai ^asptra® 1 «iTtf5ia 
atca a^c5 taca'caf Rai irtwa 
atcF ( aftr) 1 

^tra f^awa ’jfen f^fa^ai-f^a^ 
acaaat^aa «raraf faaiaa ca, acv 
^FTtarta aw caataata '®taataji aJtraa 
asia (Tissue) ^taataita csnfaf 
ca 4 ) aai «ra^ *\r? f¥atc^fail 
^ahifa f&fa«>al-cao5ra ca^^aw^ 
favliaa «rata ®^a c<waa c»Ka wtcfcaa 
ara acai ca, '^taw afjtRtcaa fai^a^ 
faatca ajaata saai aar®i asa an niia 1 
f^fa faa^arf« «rawtf^ afiff f^n?aaw 
^l-a at^’ atc^acv arat^ wtto 
^«!cata ^awa—cat^a aa^caa 'stnatari 
’Taa ^ca «iawtfa^ af^a 

«rf^5afa c^taata aas carta ajaTfa §«taa 
a^an 1 ®^a ana^ aa atora at^T 

a 

^<5fa ^awa wacatfa^ aftra ^Jtraai, 
ata ca^fi acat atc^t'irtaf ai «tnwa \ 

^>«n »rtw ®^a ca4a caftcaa ca fawt)J 
c*r«r a^awa, ^tr® cat^ «,«•• «fa ina 
VTtaitraa cafFta 'stnwa-faa &«% c«Foit 
caai c’ta asia cfci artarta wT^tw '*f a 
^t^ratai atva; i* ca*?) i wtaata 

ctffafR^faata fFff«.atmara as^ aitt<i 





^<5 ’Tf^c^T^ «rrtif c^rc^F^ c'^^t^- 

»<» »fst’Ri *rt?:^sT I fV ^1 vi r 
13 [C«H \St*fW f^Ftfl W9\ I 
^-ntc-f^ ▼*rtr»{?r 
i ^t«*i 

>r^ f^t sf^rN f fVv ^1 5|1 ^ 
f^C^F ftrc’f ^fiTtlt? 

^ •«ftr^, ^^c'$ ?r?, 

5J%C^ 

?fC«f sn I ?'50T’^»t9!5I- 

K^ ♦rc^ I 'wftt’t c^c=f 

^Ttsuft!? f'efi I sftrfl ^Fit^^i^ta 

f5f%«s>n-Rg5tr5r '®?FT*3^f i 

«i5T:9\tf?« 3f*iiF ^jtr*r 

C?^1 I 

»^t-f 5Cf f?91 I 

»«c>T Of|^ cn»i 5»11 

^ f^sii c>i^ '®^ 

^<111 c^ ^*1 ^t^rtr^’i ?ffl?r 

^Ttciw ( ^iiWn '9 nta^ ’f^c^ 

^rfinfei ^*itw ^r»r« ^*fr»i<r ^ 

I 

C^*f WWl^ ^f^FCT c^ 
fk*r« cBt^r:^ ^tf¥ cw^j\ »r«^ sri i 
Fftfnf»ii'« ^ti'a? »fc«r ^*f?j 

^¥t«. wrtf I mvfin cvr^tf 

«f ^tcf, Pf «ntl •nFw 

^^r»^iPr5 ^ftmr wtwr'hri w 

fentwtPf'51 c^ «*[f^*r5 Pnnrw i 
^▼c*ni Jittitm »rcw «ff^ '•rfci ^ 
?Pirr 

>nr9i»>riw ntf^rN c^nrv ’^'s nPi*jti 
«Pir c^ ^t«il 


^ cst’t'sr^ ’ttint^n c^iw 
!!i I ^ cFftv c^i 

»ttf*ft»!i 3T1W « =»rr5^i ^ 
aftnr ^ 

Thr c¥t!T w«rr^ ^i ^rPrsti »rrtint»fl 
»rt^w, 5?1 c^tn^sr^ i 
^n «f3i *rr^, ^i 

*f?i nc^ I «*i 

^il ^ ^1 ^C15tf«f^ «(ti5 
P{f%n wr? 3 if« 

^itcn <£rr 5 i^ tft^a ^t*r*itai ^rr»itTn 
'»rt«rhfi vTw *nl\’Fi jfai ^ i <11^ ^t*r- 

ofacv? >TW *rf^ 

fsiffe *r^tnnr ^ ntoi 1 

»rt«w ^t.*rt?rsTfl ¥tcaf 

CJr«filJ ^ 3 Jt 

^1 ^Pine'S ^t*lf1 «ltlt 

pf 3(1—»<i^ 3T^ ni't’FPr wzw 
?f%?r ^ I ^t<'hi*i ^Ttw?t?r ’TTW 

c^pT f^«T csi^ ‘sr'S 

C5t»ii ^ ^t*r c^¥—»rt<itfl*i 
cFrc¥ 3« I cJTtBft^ f¥i'5W fen? ^1 Cn'«f1 
5 ji I <11^ ^TlT??i cfePiffe'i^r 

^7T:??t? «i:i? I <«r^ nlw <^¥^1 

sniff's enfe? ?t?i c¥tt 

4¥fei bc? c¥ni ¥i— 

«fl¥?tr? ««¥ ‘<i¥t5i f^ntwi 

»U¥tr? nt?i BTrtnt^ ¥i ? 5 i ¥r? ( 
f?=g[ ¥:?) Bw c>ttfe ¥1 ^wrPE^ ?f% 
nt¥?1 ¥tl, '5ft¥ ^ti 
¥nt¥fii¥ ¥11 ¥1 r enfe Pr^iv^rnTB 
Ti ^tC¥t? Bpw «rf¥tci ¥t*rt?M 
fro? fen? c¥C¥ nfi*j< nt«ii nhr 1 

iPw a)t ¥<t^¥ fen- 
cntPtH ¥t¥ n^ ¥nr¥? nwmti 







>«lr 


¥*u ^ ^ wcari ^tc«r 
’TT9ift?r ^1 ^-—fi9T ^t>rsi ^rf«t»f i 
f^—C 59 rrrf%f<ait 5 r, si?t«rtiTf^f' 


«rtsjPm '« ^ 5 ir 5 fifv ^•itf^K, 

caff catc^ra >r«taT'®i ^ata 

€pff% Alta'S srfsii c^caf *aa faffeij «aa^ 
aitn^ ajaafa ’f'sa atacii i 


^'s ^ « 2 f^a 


5ta-«H’ aia 'tafrn »fTtf»if«ie ^a^fjr 
wff^fa ^caa i "ffentaf ^a?tcaa sTtatrrr 
fa ^t^tr-fa '«icaar aat^a ^fsitata ar^a 
fcajf I *raa^3Ftcai ^a« few® aac*ia aa 
^tfaf!5 f'sata aa »tjf»t%a s^ai 
wtai 1 aatfara a^ ’titatfar 
aatni I «i^>ra ^la^ar ^tai, 'nrt’r 

« ffaarata ’Taaca i ^taai ca 
’ntatftrca afaf ^fa, ^tc^^taai ^tam 
aft I laa ^rraasfel Fit^i ^«?ra 

WB I ^rtatraa ffat*fcaa c^m c'^ica^ 

«o... «ttC 9 Tr?aa^ fca nsiaft^ «<ia^ « 

aawtF a? '®tal c^ar nfaivai a^ca fi^ci i 
aatafa c^Far ’aca aalB >2^? 

anew I •s^ ^tatcaa ^^tfg -tftia 
^»r at®! *ffaffe^—ftf <ii^ fa<. 

’Dt'itftc^ '®ta af’sta a>^|f^ ai i ftff 
atat'Bfca '« <ifraa §na 

«ra 5 ta fa^ta i c^tftfaTi[c?a 'a »{5 ac^ia 
»itca *}fsr?|a sjai^ ^ carcaf— 
•aa arrea* a'? ^arjs ffv aw <al ca. *3-ft?rf5 
<«ata«, <rt« ^raa«ft ata^ « 
ffft caVa tc^a arar aatca aia iftai caca; 

cafat, vjftftafr, catftata. 


fttasT, ant^faftata. aff^a, ftftata ; 
'sca jracpca ca^l «rtca at^rstc^a i 

sfata'®: atraa aai^-^ta ^ftaVa fe*ra 
«r 5ta f^fa ^ra, ^tcaa acar firaaf5 ar®»i 
caCT faif® '®a«r (Electro¬ 

magnetic wave) I ’li carv fa'sf^ ca aa 
'®ftvcsh^ -sair ‘aw c«T^fa, 

^tcaaatar «fata awi ai^^wa (Rsatgen) 
af^! ^ ia^-?f»ir), aft, ‘srtwi, 

'•aacsitft'® aft ca^sfa-^aw i ^awfft'® 
aft ’j-ft^c's ‘flw ^^c®t ’®t‘f ^ca ‘«a^ 
'BTfafftafa •tfaa'^^a ^ca i aft 

’‘^taaa'owa ^ncaa '*awc¥ ^raftis ^ra 
’vftna »rtaft^ ^caa a^ca, atcaF »Ta2f 

^a '«rtaaa^ (Ionosphere) a»n fa I 
^taaa«*i ^ftfta ca'sfa-afil 
saraffei «rftfacafa a^s arfaf vea i ^jfta^ 
caw ^ftab- ftwffa^fa ^cw safastaaiwa 
«Tta« I aaa nft s^atra atcf, 
cacar ^a^ »Fa ‘•w-aft ftsf® fa i fff 
a?a aasT faff '«aafta atcf, asaa fc<a *rtca 
calafff caai ata «iiaa ‘nar-afta 
ftftaa «ri5a fraatca fftntai ’W 
aaftw9^ '« <af-afta «r«tra 'ftaaaajw’i 



ttti, '« 


«i^i wzw nfa^f®^ ^\ ««^ >T3( 

f?g I 

^?nr i5t'5t« f^f«i 

■ff%»5 c^>T«r ^tufa ■«r«tca 

’jf<f^ta tr?[i:*ra jfa ’sifejii 

ata I ^ C’lftaf «rat^«: 

cafrtysT, ( f^f 9 \at*j-c^irf ) «r^ri 5 

f^’f® ?a \ 

c’jVa^F^Jcra ^ifi a^n ?carf I >?c^a 

’ftta nitw atai «rt^tcaa ^- 

ac^a at’t caai ata—'iicaa^ caVaaf^^ar a^n 
aa I ca^taaFflii^ cstaa asi 'Br®j« ca^ i *?t<a 
^t®Tara^*! ?fita '«atafa® ’«aa’j[ta atr^ 

taa^ li)^ ^tafa® aita ca\a?FaiTa «r50 
cbH^ acaa sf®rca f®^a cac^ at^ca ^itaafa 
aaca faf^?r ara nc® i a'ca 'Bit®i«fta ®tcna 
afaaaa (Convection) a^ca afa i 
ataca caaa adra cah^»iT caai ata, caata- 
^Fta ®tnat®i ’^ai ®taata 3 i ^a 

f'aara Tfa®fa apical caata i a^ w 
caVa^aarsfiia faa'&a®1- carta's c^ra«^ta 
^acai ^acai aca 'sd i ^^^ra 
aaai*a^asif\ «rtc»!i-caf caVa^'lf^ ai ar9\«a 
(Solar flare) ^^■\ cac® atra I cah^f«a 
aaca <ii^aa ^tca «fFQ fai^taa 

^a uqa< oB^ ^rauPi cac?Ft ®raa ^atc2?t®— 
facaa® « c«tt^ 4atf?® ^c® caai 

ati I ^aca* c’i\aa'ai af^ a»^i aa i ‘«^ a^ai- 

«fatt^a itf®m naa »iaa ^tcsita ’tf®cac«fa 
atW^tfig ^ I ap®^f®5T-da ^c^^ap^a- 

«itaaf ca*?:** ca®ta ara<F (Radio¬ 

burst) ®«.na af^a i ca c«rf^a«ra ^^® 
^a, ®i aaa •Bt^<ii'aa'«ca tf?ca nt? i 
aatatt afaifa nw <a'«fa aca^ «fa(^aTa 


ara I >pto aai aFca tff^a^t® 
'iira c^\fa i ^^lai <jfaa1a taa fa «r’»ta 
f^ta aca. ®i aftar® «Taca ^fH^a 
ca'taa aaias fag srtai aaata^ i aftaai 
BBtfa ca. ’^fa^a C6\aa asrraatajf*! afal- 
caa cara faif® aca ’aca ^'sa c»iac® «fcan 
aia I caa'srcac-r caafca a«^caat«f^ catwi 
aatatn cara ^iy\ «fca-r aca, caatra ^ 
caca ^a® sF®af®a"aa aaf«faa aacaata 
aca a:a aaata =?faai aa i ®tl caa»* 
<2rcac-t caaa aai <£rtaa aca, ca^fa artaa- 
a^aca «f®ffa® aca i aaa ^®r« 
ca^ ai%a atca, aaa ^ cara "^f®* 
at®ta afti'« aata fafaa*i ^a ®aa «rlaaa'sta 
«r®Ta fa«^»Ti caai c?a i ^a aca "jf^a 
ca®ta carntcatn ^ «iFa ^ca ata, ai ^ 
caa fa^ aaa ar« fanf^ aca at® i cata- 
aaaata aai-fafaaa ^t?t« aa 

aa?t ^ caca «rta ^aa *rafa aata fa^ 
aa I JiiS atai ^rcaa'ta® aa "rf%'a *iia^ aar- 
nf®a"da aai i aai-f^faa:aa 
caWa ar^. lafaai-aaa, ^ata^a ’jt'aa 
caa^cisfjtf® «r^f® cwai ata \ 

a^jfaa cara oral cacg ca, a^tcaa 
atcar attar ®ta 'at®tfaa -"ta^ta (^- 
afa'a ) cata f^^i® aca ata i fa® ®aa <ait 
aar« fa|^ wtai f^a ai! «rp(^ aaa aia 
faait^ai witf^ta acaa ca, caacsrrtf® aaa 
ca^ ®aa^ <jfa^a cafaa ataa nfaax^a 
caai ata i ca 'U^’ra a^ata %aa, ®1 
aitaca «f 5 at^r aac® ntaca® ca aatc^jt® 
alJata m'9 «i®j’p®tta atft, ®1 aaf^a 
a^a aj^'srta® i ^aca^ acp^a ‘<1 
aat®a ?tat^al aat® atafai aca i oral 
cat? ca» lataija anafa ijjfIS aaai tc^a 



I ^'8-f xai 


'8 

I *<15 ^51 

^t»ii csr, ^ £^c¥ nt^^itsr ^•rttssft^^ 
iFC« ?tft I ^^'®: c?<ri c^, 

^*n-^?i«i ^c^s 4^15 jtm^i ^sn I 
coii^ c^5f ^TtcssM Ft?if?c^ «rr«[sit!(, ^1 

arNc^ ^t’ltc’ra 

«ft^r'® i^c’f I 

*?< <ii3f j5 >r«ijJi 'Bjt^c^? 4l5fl 

u I «£:«?[ 5it^t»itftr 

^t*RT««t5 ^ I ^C<?l C^«{5 'Bf^JV n5*l 
^ I «iw^c?nr ^t*mtan «ft? c?^ 
c^tfB f®^ c’lf^C'sr® « ^5('f ^c^?i ’qsftTs 
«ft? ‘ii^ n® '©^1 ^55 ®tn»(tJ5i « 

Plasma-«r^^t5 AHTC^ I 

5rsc^i ^»ii Vi ifvfl 

-ffe c=?wl «r?t=r 

I «i^ «tF© ^tn^itaits 

c»i^t:=r apsit^f® *rt?5it*ff<^ 

^fsi I c^caf ap*itn« 

^t^C5tcw=i aintvfa'® ^'«at9 

<£r6« -ffapa v i aana *fta*it*i- 
faas fusion ac»i i 

^t^rstcsfw cat*ftc® ticaii 

ara^l ^ai v i airta ^®j«caa <n'^ "ife 
aRtn® at^taa ^u-ta faftfa® 
^a I ^c^a aftata?»i3»i «FC»!a sf® 

laa ’raa fa^ai ^a^ta aftc^ i ojI «rtaa[- 

^'©’1 a5^a ^f^ci aatc^ I 

•at (Corona) c^i5 

•r<8c«rai atai ^c^a fn «r»«fl5 
8c«f«f® ^«ata TO ®ta c^iw ca»ra 

•lar-^aw ai ®aw faf® fa, 


faWlW 

^ ajc^a ^afawa «aaf «i®r« 

naa to caai <a^ ^'stn ^rta 
^®fa ^c® »itftaj ¥ia i ^^a *35^fiia 
»faa aaa &ff csz^ caFC»i. 

®aaai:c^a <55 ®t*i®tca carai 

ata I fcfa ^5& ®t*fat®ta*^a afaai- 
afa^*i^ «ifaata ^atafcia atft i 
V<a ^afa'atsia a® ^a® c®ta 
nfaaTO c®t=T ffa®i ai JTtai ata^l ^«a 
aa laa^ aftftii ®1 faaafaea^tta «ja[tfa® 
fc® atcf I "fc^a affij^c*! cat^^ 

«ifaata «Jatrfa af®taa «{f® 

\9o..8.. f?p£»itfaiJfa fa ^a^ <ii^ «tatf 
^-« facaa acaj d\fai 

*<1::?^ ca\a^atf (Solar wind) ac^i | va^ 
ca^asraff *^^af^® ®it©faa atai a1^® i 
^R^a atafftaf, fai-ia®: ^Rfla C5\a^- 
ca'caia affalata §aa fitatcfa ^ca 
cB^aaf ar\? ® caa*£®nf®a a® a^ata af|5 fa i 
iR^a ca cap® 'sftif, ®i ^c^a 
ffc^ «rta «p 8,-••—*>•,••• fj^wtfa^ra 

n<r« R^® ®aN cap®t ’jfaa^Cf "^c^a 
catar ^ift® '^’[a ®:®nf®’i"aa ®*rta ft® 
cac^ aa*! a^ca i c^iH^iatf afa ai fc®i, 
®tfc«T ’jfa^a C5\a? c^p® aat^tca «Kta® 
ca^ ^a R^® fc®i i <at cah^ratifa 

cshf a«icaat©Ri ’jfaa^a etaati^f 
®®I8 facaa ^ata acaj »i^f5® at(^ i Ml 
sflata f®®afta aitac® cshfa'©*! (Mag¬ 
netosphere) aai ff I cf\a®a'©c»ia ^aa 
faca caiVasfatf aca cai»i *ffaa\a os^af 
>ifafa®i cac^ ata i csVa® 
a»ic® atataa®: facapa •aa^ ce^af 
c^raa afaa^sjt^^^ catarta i aaa ^ 
cat® ®raa flatf «itt>r ufla^ cfW® 







c^ «rt«« 
¥tn »iiff5^ c??, 

l^i 45 ¥i:«1 ^R^t5 ^tCl CS^^’F 
C^W5 f«Fg C?51 5t5 I «ni n:5 5np 
5<rsf ^15 ^f»tf5«F nc'5 r^l ^5 '«r5jJT5 ?C5 
5t5, C»lWi^5trF5 «f'ej«5^ ?rjt»f 

cviill 5W !»t5f1 fW5t5 ’FC®! 

c^if5r¥ *i^t?t?:"ff 

5t5l 5r^ C5 'Btl5 'aft5« fJt 4|5 
’i**3< «i5i:*f« 5jt*rt51 4^ 5 «ct5 

^5^ ^C5?F ’il^l «FC5¥ 

5»i:^ nt:51 ^rc^a »?1S 

95 45^ 4^ C’*Kat5 45^^ 

«f55t5 ^ l[5 C5, ^ta ?5»*l C^Wf- 

"f«it^ ^ta ^t'atfa^ c<«^ T<ii^ 

5ta I c»!hsfati9a rc^ c^c^fw 

»lt5rf53T« fit^ta*! ?ata ’[car ^icar a"ft'sf»i5 
’tf«*f«t «itnti5'®tca C5\59 asica^ta ’itaT 
95 I '®tsit'?1 c^\asfat9-’^fii^ stc^ra 
▼C*i5<f5i C6\59 c^^fS ^ca n1:a 
95, '^^JT ^ »ta ?F*(1 c’Fcaa '«ita'S ’f'^ca 
«rcai a^a i a^it-ef^a nf^can %ai- 
fitf^i5F5t5 ’Fc®? aatft® 95 4a^ 
C5\5^c^:<ia »it«r »tcw atata »ia5 ^tai 
ai^5'3wa »Trf atfi <f(5i 4| 

4t 5ft5c*r^ •Jtnt's^tca ’jfaala at^aast*! 
«ftr*!ti cm ai caaicafTTf® c?ai c951 
* 4t c«fitf^ '9«[atai caaiata, 

ft5*l ^5^5 c^fw a»ic5ai«f«j Tjtca 
WBtca 59t9t*r c«fc¥ 4ca-t ^ca 4aa 
utifsj's apnta W ^ ita fata at^ast*! 
<ta«a ^55ta "^faai 9 a 1 4| sftw^ aaa^ 
c^¥ caai ata, cavt^jt^^ 
ca^ caai ata 1 afa« cavcafitf® "?^a atai 
a(ta¥ '*1 «ta 


»^5 aa ¥ai I ca^aatfta aata ca ap^nf^- 
’raa ¥*rta faifaa 9a, ’®ta atai ^ f¥| 
fafVaa ^ 9 ta¥ ca¥twitf^ a^ 
ajtata ^ta atai 95 ai 1 4 ' 9 ra 

’?ta nfea « aaa nf^*¥ata caata 
¥ca^ ^ 951 

’jfa^a ^a9t«ata feaa's caa fif^ta 
fa'sra ¥ta i 4 ^ «f«fa afaara catan ai 
caca'Q caai cnc9 ca, aaa af^i ^aa- 
¥ta «ita9t¥al 4 a'N 7.^ ata at¥t¥t^a 
'sifaat^ai 49 9a ai 1 at 34 tatt 9 a¥ atai 5 ¥a 
afaa^a 4 ^ aaa caai ata 1 fafai 

aaca ca ^taataa afaa^a 9 tati 9 , 'a<t^ ¥acai 
f 9 a^n 4 a^ 9 atai araat^firca 4 taci 9 -‘ 
^ta ^«ft¥ afaatca atat ¥ai 
feta. afa« 4 a 9 taa 4 aa« af^a wtai 
ata fa I 'atat^ ataa ca, ca¥c^jtf%a 
aata ca aa «ftacaa 9a, ca^fa 
^^951 7^1^ at9taT ¥ta i atantai 
ars aata caVaaf^* w ¥ca 1 

4 t 9 'sittat 9 a^C 5 taa-f ^1 (Photosy¬ 
nthesis) atai «fttai 4 ^ aa ¥a cata 
4^ c’rtaa^a ^fa¥t^a^ atatafa¥ «rf^ta 
¥ta ^tta 9at«faii 951 9ti cat^tta 
«ta atai af^® cahafe atatafa¥ «rtof 
fa<« 9a I 9aai, c^a ^Tfr« aat affaj 
ca^aaf^ (a^atta ca\aafwt9 ’aa^a 9 ^ 
f^a 49*5 ¥ta *f5'« afva^aa 
^^fa 9 ai 9 t«¥ 1 atf 9 a \^att| 4^ 
aatia 4915^ c:^fa ¥ai 9tac9l caH- 
a^c¥ aata^ fa^ivaf^t's aintifa® 
¥ai atai ^f«.¥a-ffcta afa a?^ttatt9 
¥ta atai 9a, ^a '®tt« atai 
ftsi^cafapa ^a 9a 1 cit^ cfti 
^a5rf«¥ anatf^ aftstaata 4^ aatia 



t n^<rri 




^8^ 

«D7i$ ^Jt^fl J{tf^=f ‘<^15 

»it^w -rfe 

c^istfl c«ra=f "« <sTt35^-^a 

?W=^t^ c»iH- 

C^Ft^ I «fl^ c^ix^^i c^» 

'iic^ si5*f ^ «rc?t'^=T 

^ I C^ f 

1^51 
I 


»nir« »fn^itf 

wz^ ’^•ri '« 

f^^n ^mi9 ^f^*n i ?-r wrtc’T® 
^1 ^t*itc?« ^tnt ^I'n^, wfar ^1 
nfii’fts I c<rc^ *it?^ 

^t^^»r'89i:^ c*rwtf, 

w c«ft¥^ c»r ^ ’I’rc^ =ftsTi ¥*jn srt=r:« 

C*tlflC¥l ^f^'e ^¥ '<l<fs?'« ¥t^1 

¥h[ f^, '»ltil ¥fl1 C^, ^ '«¥f^3l 
«n:=T¥ «fT5JlI¥5 ¥tc¥ 

¥51^ ^*lt«(t5t'« I 


c^OTSRt**! ^’<n»(t«at^ 


¥^ fl?tf®^ ¥^ '^UU ’V'® 

¥^ ?!¥5I ¥<(1 '®^fl I f“t® C*tt^ ’3’**' 

'Bl!<’f»l ¥<n ^V>\ ^1z^ I 

¥<n 

»Tt<fT C^. ^Z^1 «ll*ltcw?l C^ 

¥ltlf» '®1 ¥5^t« ^^¥t“l^ 

=111 

»[^«f c¥ ¥twfei, ^1 ’if? ^it^riii 
¥twi w ¥bTt?j ?r® c?'’ii ?t5, ^T?r¥ 
c=i^ '8ft?ti??i ¥tn ^^^rf?¥ ?i? 

?tl¥ ?rc¥ '8lt?«1 <41?? fn« ?1 
9lt?'t^ nil, ?tc??t ?¥^1i 

'HZ^ 'SU?? ¥tc^ ¥l»rt?I 

Azn <rf^'8t?5 VI I 41?? ^t?^i 

?1 5»lf5 ¥?t? C^t^^ll I 

¥?I ?¥?t? »r?f ?jf^c?fl c? 

•ifiaw ¥ ¥PS[T?<I1 f^l’l ¥?t'« c??1 ?t?, 


»I^t!?ffifl ¥t?? ¥C? 'fiti 

'«lt?t? C¥t? C¥t=1 =T?? ?jfvc¥ 

?t%? ntai ?c^ Vi I 4^1 c? ^tc»f? ¥tt^ 

¥^^ ?1^tf%¥, ^1 ?»11 ?t5¥J I 

?f? ?c?? «r¥n ¥?:^ ?tts ?tc? 

?t?t? ^ Vi 4?i ?:?? «t? f?f?^ 

>1?]:?? *ic<(j '£f¥t-f ?i ¥?t3 *ft?l ?ff, 
c? *fc¥ 4¥i?i f??? «i?'?^i, 

c»r f??ni C¥t? =11*?? c?^ I at? 's c?*!?! 
?t¥l ?C^Q C«t«s»11 ?jf%»C¥ *r^«ri ?C?T¥Cfe 
?t¥C^ V I 4^ 5«f«iif?J «l?>??ti m9 
^t? ?C? 4¥^1 'St? ?tC¥ ( 

c»!t¥=r?tt^ f?cwi:¥ «t¥tn ¥?c'5 
¥ ^ I c'st’ssii »rt?t 
’IW’IW ^c? 'sd I 

«rt?tpr '«R<? 4?^ ¥?i 

?ni:'3 *ft?ti5tt ?f? ¥Wf?¥ f?, '8t?r¥ ?tc?f 



•«« W c^srr ▼'fl 

>1^1 -ftJhi^im «mt«r5r, c>f«fini 

^* 1^1 ^ wcgrt fw 

^ fiT 

c^t=T ^<15 

«r«fts^ I ^<f5 *rt^ 

m c<Tc»^ ^ai ^t^rfS ^ c^p{ 

f^3% '^^us ntc? I 

?<f5 ^rfr^FTi Jfti^ ^ (?^z:f «rtr^, 
^tfc*!'® cn si<l5 f^=?i ?t«ftf 

I "iisR c'at’v'ni 

'8r^& f<in ’T?s^«rc^ <«^i5 

»i"*l< nt=r ntw i •<j{;Rf%. cft?? 

c^t=r c^T«^9|1 ii*r*ii^ 

«rf%j»«'« *ti-c? I c^<i,iii 5|jf«!t^ 

C^T=r «Jt9?T- 

nup c»it!»ti^ I c^t«s9i1 

=»f3H 

»f"^< I 

§nfii^<s5 c?<n 

ff¥*I «< 5 f| ft’HC*! ^u 

W 5Tt^ •ffi- 

<r^i? fedoi ^w 

•Ifflftf®:^ 5p^< 

’■ftfif^ a^ISfl (Organic defect) 
«Fra ij'e’Bi w sm I ntfif- 

•itf^if nfiirwfl «r»tc^l 
5tn-^f% *t^f5F« wi »«ww 
¥11 «, Cit«.»1tfl iJtft- 

W (Psychic) I C«t«.»lTf*l C»r 

^11 (^"fW«tn •1<tC»ltW ¥Wtl 


^8« 

¥tni CTO ¥w ¥sri if>i, c^ 

«fl^S «rt:*itMl ¥11 it¥ I 

(S}tntC¥tl C1¥C^ f*R IPlCT 

Fltl Citmi ¥t5Pl »lt¥ ¥11 Itl i 
fl¥ \<tllt^1 C1¥C^1 f^Cll Itll 

iTtic¥i ¥4^1 CTO ¥11 cnt^n iti, "*1 
«rtiii 'etuti ¥i^t"r *ft^ n I afti:itc¥ti 
ICll ¥«J¥W 'BIC1¥ Wltf¥ 

ltC¥ C’T^ 1151 ♦ffl¥«11, ^ 
»J^5t*ritl Ill’ll C11C»1 CTO ¥t^fl^ 
ic^ 11, C¥l^ ’Tl¥¥tci ¥tlll Cl I® 
¥11 ICl It^, C^t ¥lt¥^ ir¥ 
Cl ¥^ fif«l Itftliatf? (Organs) ¥t¥ 
in, ^1 ¥tic¥ '«iti'e fifi"® ic^ m I 
'ic^fl ¥1 iiiti iis 

«riti ¥tn’i ‘Ills icii '3ti«i¥tnti 
ifiiiRi, iti iH ini ifvn 11^ ¥11 
¥\-t ml Ci{BI¥ lt¥Cl ¥nt¥fl¥ m, 
11 l^ltll'® 11 ¥n¥f5 ititucw it«t, 
m—(¥) TO1» W (Larynx), 

( 1 ) refill, ¥int 4 , 11 ¥ lt^¥l- 
1^ I 

clt¥ ¥tci «fnt¥l^l ItH 

5tn (itint^itni cmti i¥) i 

C1C¥ ¥tl¥ iti, itut^ fm ‘iimi 
nsTtm (Larynx-«#l vocal cord) lf"lm 
itfli ¥ll in I -Sr »t¥-¥im ftfife 

iifiift^ n ?i, 

itii I nl -rtiTliiwfii nfiitf^¥ ¥iiti 
¥C¥¥lf^l 5 ar ¥ ¥tfll\ 

11 <11^ 'll Ki^untn ifa- 

stiiti *t"6tc¥ inn C¥tl5 C¥t|8 ¥tll 
■rm-flitu, ¥*r^u iti ¥ cnlii im 
¥fff¥i ¥t?ti-¥itif 'll cifitntcn 
ufli¥i ilnl itwf ¥Kfiii m i 


c^»rtf 5 i 
*axi 



)88 




[ ^'8-f 


C*tSil ^t»Rl 

«f^'® ?n c^r^ *rt« i 

•(f?5t95?ri ve c^t’TfntC’ta 
f C8f (Cerebrum) I c*t^ 

FN^rtfl 5»9, ‘fl<rtc?l ?inr^ 5rjf^- 

twwjT fTOt«f'Ni, 

lirsjs ?tr«Fja ^ti 

«rvH ^?r8 ntfij I ?nfrf 

ftrnmr '®t=T2r^*f^i ^*ft^ €ff% 

«i|^ <5l^- 

€r?*r'®i r(\\ cn^ 

«(f«f^^t? »?t ’5f^5 

*rtr?j I 

c*f<n ^tr^, ^1 =rt^j 

^ ^tesy, ^ '8it*i9l '8^5'®^ yar'® 

•ftfa sn I 's'sats 9ff5»i« f^ai- 

OTcai >T*iafar-ita ’T'ht^r ^fIB- 

5?^ atcyjaatai sfi^fa ^ «ryH ya- 

ata ^rjia faaf® ctr ai -rtfttay 

'yw (*it8n at's-m 'aitc'atf*?^ 

▼ra) if^cy SRC® cbIi yta^r i 

«a'«fii <a¥ fifyta -fft^aaiiyasi ai atfwiriy 
faaf«^ ai^ i eyfa eyfa »fifjT 5 aifv ai 
■rfa’ti f^riraa ata ara ¥ai:^ ca»r »r*fa 
•ttcni «(tata yaa ^<r acaa f^a 
«i®iB wta «fyH afaata »raa iaj 

fsr^awa «?c^ ataafa at^satt'® faaf® 
c?ai ata i <ii| «{f^a^a«t«f»i 
satfft® I s««f^ tiiTs Jitat® ai a'*rnta^ ca, 
.a»1^ ^ ®ltf®ta ai I aff« oi^fii 

airia «rf^m'®t, as^je ^ta 


^tfa® tata-wiBa a^fca nc? •aa^ «ii'«f*ja 
^na cata 'saa «[tcatn aai ya ai i 
afa cala ajl^ at^1r» «ftat ‘aa^ 
atai ai f^af® a^c® oral ata. 
'sitaai afa c®t«>ai i 

c®t^atfaa fea.afi’r® ^aa—^taai 

csfiafy ca, acaa ®ta atcyja atai «rat^ 
yac® af%a, 'ati®? ll!a^ ca^®taa 
«r^rHa ♦fta’^faa a^catafcaa xaa aj® 
ataijrara «fcatafa ya ca, at?fcs?tr® 
apis ai faaf® aiM «rtca) ^at®tfay aa i ^ 
at®tfay aFfB«1a aacai yacai ajf^sf^Hcaa 
®tca ^®jra® ®a^%f aca ^^fa® ya i 
«itafay «fa^ta ^♦rraa aaca' fyj «rat-r 
yac® fara fac^ fa:®?^ aFiB ai «r¥t^aa 
^aT®tfa?F®ta faan acB®a yai 
atatar sFiB ai «i9Fa®i ®ta aai® ®tataFt® 
yea atca ^a^ <4^ feracaa ^zw ®faajc® 
at^* 5 f®a atat®fa acaa arai «ff®^® yea 
ata I «i'^f«tfay srf®%ata wzw aea 
««y{B ^f®«faa®ta ya \ 4t®tea atatsr 
'Bi?Fa®1 a?aa; «rif® c®t«satfat® a^afa® 
yea atai ^Ha calta^aacae® ^artyf* 
at«ai ^langa aaea® yea ai i 
c®Katfta '^?F—c®t««atfaa cata «i« 
aaea^ yai atataa®: a^t^tl cae® 
Fta ayeaa aeaj^ c®t«satfaa aiant® yai 
afy® Fta ayeaa ^aa c®t<>atfa ar^y^ai 
^a al’ytsstfay aa i 

c®t^atfaa ayta® ytaa :— 

(¥) f^ytea ®taatata aaya ® atafay 
«iayta atay® fn®tat®ta araytcaa ytatl 
awtfa® ya i 'yfyytay wteia. ttai 
aiteaa arayta ai yt^taa^ ftatf annl^ 
»reF®5r i awtam ¥tcw ai y^aj fy^^y 





^8t 


■tt’R^w'Ttmi Thtw wi6 fsfCT 
«rt>R ¥«tr« ftti'e <7( fkm *1:5^ 

fvs nc? I 'iifei wi5 TtCi 

(<r) f^«Ti >ft«rt?f*f'ii: 1 «fn 5 

I 

(if) 5^91 

inn\ f <ti ^cinr? I 

i^c? cm^ *ftc?i I 

(^) fn^W^tfl C^t^9ltf*( 
c^t^9il I 

^ac'Tfl WRT =i?i f^^W^ta 

9r«t5(c?fl « ^dta f?»i« 

ar^ I 

(8) c^t=i Pl'^a ^^5ta*f r«pg 
<<tcaF I cvi^ «ftwi m at w 

ac^a a<«fiicv ^ ac^fa ^wtaa aniii 
fitf I iii^»Ta ^l5a «inraa 
i^tv't'T ^^ai fa«*f »rat?:»itFata 
ail I '»iac*tca 

^a gr® *ttca I 


(5) «r^f%ff i '^tarftai Pt«- 
m ataira *n?tata cMitw 

«tfaf^ caat ati i ^ta, ftaja w 
fana*t'5 ^tai-^cfa awr fktm^ TO TOi 
TO ca'sai a«a aa at i f^a to 
tii^ ^atfaata «r^ta n^TOra caalTO 
ata I «rarc*a a^ta fH^a aw 

alaaf'^l ^tw, ata ?ca ^faaic's at^faaf^ 
ac^i 

•rt"6li«ja atai c?wa aft- 

awtia sftai ata, stf^ ata?tw ^ cTO »• 
aw ci5t^aii afta^aita to to 
araa^arta araft a^tataai i 'sitatraa cm 
•aa ca^ta afta^atta «rtw ara «rtal cat i 
’BTtat^'s: ^aft^'ss caw ftw 

^ftii Vi ca,'sitatcaa caW srta ’«»' 9W 
c^aai atat TO I 

•C5t«.atftw 'aati aa®rh8 at ^rata^ 
^aa^l ftcaaai ’«pra a^af^tw caw ca^ 
^ai »«af|5 atafa^ cata aw 

'sfftft^ ’Fat C5t«.atfaa TOa-sfa 

a^twtwi ^w caaa ‘a^w ft^wa c^faai 
i^'sal cac’^ aai TOta call ^al aaTO, ^aa 
ftc^ 'sfTO catcaa a^ awtfaawa 
atatcaj ftft ^al a^atcai i 





5f^®1 ^1 f«fCl 

^itr^itFSfi i cw'^i ^t5 c^. 

ntfsfif I ^t?*i, Jiw Vi c*i, nf?- 
srnc^ c-f? f5i^t« ^r»if^g cA\ 

^t«^9 C^FC^II 

^9 ^FtSfl C9 
>lf»l 3I«J 3I«]| sf'asj, ^t9 5191^ 

«icfe ^\ I Jit^rw^T ^V( 
fF9^^1 I “tN® >!^T f^, fif^st^tn 

^ ^ rn^v I ^1 

’TST, 91 «lt99l ’t'^ ^Twm 9t9l 
PIT'S 9tf9, 'StCf 91 C9T9 ^9t9 C9| I 
‘<1^ *TT'5T9 f9'^^9 9tS9 'STiSf^il ^T'S 

5t^C^ 9<®t9^ 9T^» P99^9t9 ^99 9^9 
?9C« I 'St^ 'StS •I'TSIT ^T®t9 ’«rf«f m^, 
m «r«9*tc9' I 

^ firt*Hft9*l 9T9 C^6 9tT^ I ^t9 
9T«fJ 9t?9 9t®11 cn9 91 'BTS'SJf 

«T9ift9l C9 «ft^C?9 9T«rr W*l9^9 'ST'I 
9%n9'1 f9^t^1; 99 'St9 Prf^l 9*^9 I 
WH fP* ^ WT» 

C9 ^fpf^ C^ 9t^9t9 ‘99^ 95t9 

«FT¥ 5rt C»r 'ilSR f9f«Wt<sr^ CbIi 'Q ^S|919, 
9t9 9t9l C9 ^99^ nt»H 9T9 9?t9T99 
PlI»[^9Tf Wf®9tf9'® T9T^ *ttT9 I 
91^ «n{*ll»i9^ m *1^ tfarws »fr*r 99- 


99199 I ^999tllt9 <9^1^ lSt9 «f9t9 
*ltC99 I 

^f^n[9 9t9l •lf9T9T-f9 9T?f 9^9tT^ 
C9 fafr99 ®t9 99»t9 ^T9. «tT^ C9t9n9T 
^99t9 '«lt991 <PfllS *tC^ 91 f9ft9^ 

f?t9 9J9t-r ’Pfs I ‘9^ Pfifl «t9t9 f9T9fT99 
9C9I ^[^^9^9 9t9l niff's Vy ^^9 
9;^^9 *f9f 91 5^91 fT9 'Stc^ '«lt9« 

sr\m ^99t9 CB^l ’FT9 9tpF I «t9tl 

^?!1 9t5C99 ^99C9t^tT99 «f99 9tn I 
«ftf9^nc« Of«n 9t9 C9, fift^9 9fl99- 
91995^111 9f^^'Sp! Pf9l WtTf, 

9t9 Pf’Fl 91 '5I??f9m 999t9 V 91; 
^t9 'srfCII, 9t9l f^tfl 9t9l 

f99f«'5 I ^99T39 9t9l -f9f ^^*ft99 
ifl9^ C9*1f ^t99J8!¥ ^T9« 3?tf9^ ^<- 
Wtn^ I ff 1 C991T9 <2ft%9 f9T«fT99 9T9I 
'5t9 Pf999 999^T9 Vf C99tT9 l9f 91 
«t9l Ftl, 91 9T99 '5t9C9r 9i*rft9 ^T9 ( 

C9 C?C‘9, C9 99tTaF '91991 9t9 f ft, 
C99tC9 ®?l99T9f ’f?*! ^T9 59T'5 ?T9 C99t9- 
9^t9 '5t9l f-f9n 4199 ?99t9l fUk E[9t9 
n9 C9T^^ ftfV 9t^5«li *ft:99 9T9' 9C9F 
9t^^t9l ?9T^ di\ 9fT9 I C9 W 

«r9T9 9tf ®t9t9 fni, 9®^ 91 C9 ftTSfT^ 
*fft^9fT*r «f9'tH 'RT'5 *ftT9 I f-(9Fl 
'999'StC9 FTI, 91 'Sft 

^9T99 9ft9ftl9 ftf^'tT^ W 9T9 ^9rs 
*rtTf I 







’I^CW, «W « «ni 

^51 Tfir, -iiJjaiiB ^ta fac^^ ^ata ^a ai i 
'0 ^tai ^ca m ^uw afac9j 

5{8a^ f«laa ^a I ^{5a fafasr® 

fHvta «ifaai ^ta ^rt^a naM ^tfaa 
ca»fq I a"c»{ ca t^a'ta ■ata^a fe'fta « 
firata '«ia>ra nHai ata ai, ^ca <415 
«ifaaatft a«r ca, onaffe ®tata 
^<«fK facsft^a cat ^tata a"^< ^ta sr^tcna 
ifa'®! ^caa na, 'srtcaa‘15 «tai a® a^c^ 
faaFi ^ai ata, ^aa -Bita 'stafa 
falaa® fna^ta aa ai i 

ajtatafS 'aita'« «ft3?a ^aata m9 
a^laratcaa ‘fa^Fta attpt^aa’ «facata '«i^a 
facacaa at^tax faf^ i f^fa fa^ac^a ; 

“faa'ta at^^tatt sf’tc^ 

‘flt a^a?a^f^ faaf^ia a^^w ^atBi 
a^^ta *5ct tfl^faa a^aftcaa; 'sitsf'Q ^-ita 
^aa i cafaa ai t^cawt f-fasta- 
a«55S «i«rtaj ^cafta ^taf« af? 

®1 aa^jigi i^a ^ca 'srtai ^fa, ^aatif^ 
▼aata at«a atca atca at'sai atca i” 
“at^at^ata cat^tt faca ca 
'■rtcatsai ataata caraa ataca tacafjt 
^ta ^ca ^cig «itata i aaa 

ata^a fiicaa «it“5t (<it ca 'saa ^f^ifaaf 
slf^at«tata fa«ai caata •aalB aaatfa ajaai 
ffvi I » » * ^tfa a"^^ at^at«tata aa 
fawt facafaata ^cata, tf«ata. afa^, 
afflati «rtf ® f^ra, -ata cat ajtaaa 
ata ^isrttaca at^at^tai a^f^s^a 
^arfwartt^ja ^isjaaca «itaa at^: 'stata 
ca^«?hi cataai ¥a«i »at faaFta ^ata'f 
« aftata ftatca ^aaata ajtftc^a 


c5ca aa acaa fta ai i ^ata atcal aw 
aaa aa^ t^iaf^-afW «iit f^wtt 
acaffa T 

“acaa ina^ 'sta a^ata a^aata 

ataai f%a‘ta v^^fg i «iata 

atfica ca^al-ca'sata «Dt «if#ata atav»- 
ataat «ftc*fa aa*i i faca^ «tatt 

«rat-r B#fa «fata 'aaaaa ^ca cattc® 
caa ^catcaa fs^a ftca 'sta«r=¥ttna 
^■3jta tf^ta \ * * * ag^acaa 
ac^ I'caf^ faaita ^atat?? nf®’® •aa^ 
atVaacwa ac®i faart^a faaitaca itai 
lilt acanaa fo®a faca ^ta at^atc^ catt 
armf^caa; cnaatca ^a cati ctca 
cTca fac^ ?»a 1” 

“fijc^a ®tat9 fg^ttaf ^fBca c®tai 

atf^ca c^tata ^rta^a cat^i cacat cncaft 1 
®tt aT^«tata a^ata «i®Tta afaf 
^:a caca ®ta nra aataaca «tai 
afta cattca aja^ta aac® 

w«\m atca ^^, * * * ^tata 

‘iinicai a^a aaa a% «itata ^tc^ at^ai- 
«tata c^rTcal fta 1 ” 

*^c^ mcai" fa’Ptfa cat^t^ Tfca, 
aaa ai faata ata ftcaca, fa^a 
®lata (aiatca tuas?t) ’i^a* 

sjca, vat ^atna ^caftata 1 

aiaa (at^ai) a^fa '?a'« cat* 
nfec'sa atiatat'Q cat; "^tct ^ fa^tcaa 
fa. ^rtafa-f 'e at<»jft^ (^ 55 ) 1 ^tata 
iflaa aca ^a, «it ^t fa^tcaa ca^taiBc^t 
t^ca^ «tata 'sitaa ai c?«ftt «tai 


> I afa^tai; *«fta ^ ftaita' ntiHl 
awi» aa ( ), «*• ( >{»♦» ) 







ntiM ^ 

^t^ ^r»n 'm\ ^tsj*rc^ ’itfli 

fir^t-t I 

^t« ' c*[ sitif ’qtt^ 5fi, *it^- 

«t^rt Wfilt^iT I 

c^, fH-sptTr 

w ^1«itr?a *ffii5f jf^af ^1% 

^«)J15?1 I 

fenw c^ «r^t-^ ^n^ffn^ ^caff, 'si 
'6 ?iftvs(Tc«rfl ^t9\« si^ntcn’F 

^tf5t I Sfl 3FtK ^1 ‘fli 

5fr» 4^, <fl5 »l|^|5 si *JC»1 I 

«i^ e(j\rBf ^t^t?r ■?i5*i Tn^ 

^•itssr I «tJita 5tcn «f'msi*^'e?fl 

^iWcTfl cifc*t f^*59^, '«rfcs I 

sit^t^t^f SC^tC’t sit5?«l 

lic»l C»l^ ^ 'eiWSF 

•rtffl c^ ^C8i ^9i=!i ntffl c=f i” 

Sftc^ 

«<itsr «lt*Jfl1 5?tWt91 i 

^ offV ^1 '®fir ^1 *it^«t^tii '« 
si®tr^ «r^t*^ «f«l =11, ^1 «ft*ifli 

»f5?it6^ orf<ts?i I ’Bisnc’F 

or<ri c^, c?<i1s ^1 

wfs'si 511 ‘fl^r^ 

5HI t 'S ^?l«l, 

>rc«f afNsj^Wa ^«5 :gs® 

•tfw^Jii «rts ^ St'?! ^ ;?^;r 
iftrr®!! ^ai?t4t ^zw, 


^®fs ^?ir^ ^u, «rtr^i c>i^ *rsl5 

W ^i, ^*151 ^t*isi ¥wfiE 

«f®'e, c^flf^sr, aJiti, 

C^T% «lt»l*ltfl*t, ttH, ’it’T, 

nc^tcstsj «tff« I *iwT '5rc5T^-®f»i t^^rsi 

« c’f 

^^z^^ I 

■£|flc*t?[ '8ltc»11 "aftsp flft«»ftf 

fiitf^t ww, ^^^z^ <«r»n:i 

'mi 

'eftc^il 5rt»[ I TitsT ‘^t^»i=i’ c’sr^sr 

^'9 f5T, C^5lf^ 

511, ^J5T^tC?a 311W 

«t^t9 r»)C“f ftsta ^Z9 ^»ic^! 

vfl'-siJits *[151 nt^ 

*i^tncsiii I 9\ 5fwffc*i5T 

^1 51^11 f®f^ ^»ii:^5t, 

‘«c^ ^r^tfl I w ^ nt^ f^csi 
c^f»i« c^*it«asi ^8f*i ^Z9 T^\ I 'Bitaf^t»i 

^z^^ c*it'gfr?[ $tr5i (*itc^) 5c^ 

c*it’?5ir*il 

^91'^ 9m l’ C*[ «1t991 

C5T ^’Tflf fecf n ’IFSC^ST 5^ | 

nfs^c^ "IS 

STCT »r^'9fc^t*ri ^ 5re*rj 

iz^ ni^i {T^cs if 
ft If ^ fintsft'® fFf ftf c?^ ^ 

fifj «r¥tnf 

CfC? f tCf U ^Z9 ^\ I 

^fsift^tf «rft;ft¥ <5nfff*i, fi »n 
^fi ftwtt5if cfV»!r5 cnrffir, cf*rf 

cff®«, $t5>[M>f. «<iriltS5T» 
cfeftft|5T, C^ftf'fe, fft»*fTf%* 







Wt«, fipc^fe, 

fHrjc?«'« ^iw^rtf’mi i 
mzw «rt5i?i 

^sft ¥ffl ntini5?i:«F 
^ fn^c*r« ’t9it^;¥«*i 
c^ *i4tr«¥ ^c*f I 

n’Jf ««t*iai ^st¥ 
sft’T'Sf *it?^'® *itt i '»itfl *tt^ r^®t*f5i: c'lw I 

c»r«r9\ ci^t^ft 

*IW «f59isi '« >£f»!t?I ait® ^c? I 

^«f!i orf’t «{tsi?n =?tf®?aj, sit^“ 

fef=i¥. fBf^^, c^'Sta, C5itf5n» 

nt^®t?, aFl*f 

-fir «f^f5 ^z^ 

fj C^tlfaii:^ 

«tf®-t’^r rs^ 

snr, ^m^ Jftai i 

fsr«i I f^Fi t^»i !ii *itf «t^n 

3T^srwt«ij I 

^t*rfc*r« C3T«^ ^sfsi f^ic® 

•rrtft sii I ^Un ^ «r^t-f 

«t5t f^fsr^ic^fl -sr«rr=f ^’® i 'st’il 

^^wT*fF sin, ^?r:® 

I ^tn 5i’si ’^tn 

^ 5n|1J 5l’ f-t^fl'S C^tK^*lI I 

^ ®vtj, ?ii| '9 «rt^- 
f^cir*Nn ®ir ®ii «fc« cfrcsrci^r, 

c^h ^ oT^^tii ♦ftt^i 

^trifw ’fflt® 

fCTCTi <«'R'e 

tw w mw wtf^ 


f=rr«ri ¥C9 f^rci 

«r»ttfl nt'eitc® c»i--i^^ (fr-«t?rt 

fvftf 

ftsp ®tTfr ^51^ c^ csi'e^l^ CT'evNf I 
wt!i fwfsrwi 

«f®-rc’if?r >rt<f ®t fV! 

^^T’Ftai <3.d ®Ri^JT« wR 

«fr?/aiJtlB5| ® ll*F ^t^n «f5f»l®fw, 
«r!i’S) ftfSf® « *ic<iT I nw 

®Ri «rtfsn®T =Fis ®RRR*iii 

«r-i'3 c^ai I |83Ft»a ^ I 

c?«n C’f, ®R 'e ®R RR«llW 
«i-n!? ?t®f*t‘«f ^<rj® ®Ri I 

'sf^c® R®tw? ®fR RRiim 
®t3r 5F’f5 ®R1 cnR% • 

®1 m I ^•il ^ 

c^, ?5i® ^9R\ «rt^ ® 

Rcuf^c^i^r I '•ort 

aTCAf ^ ^1 c^c® ntn '?p-r ® ’-nitRn 
®t^i, ‘flis '»ft*iR ^Ri «rtnt^ 

®Rt ’ll ®Rt®tf^fli c>f ^ipf® nti RI 
’^ait R, ®t’itfl ’T^<m ik 
®t5T I (R«fRr ®i 

®RR ’IW aftsiRl ^t'll I 

»lf|®Rt^ f’i'ssR fn’fl. ’tmn ^®Jlfit 
'Sftf®5 nw ftwtwi w- 

irf®5 ’FmiS ®t^ fttt® 

v(, ^ «rRtTj mt^ tIpitR. 

«infl ®t’?t®'rt*li:?^ w 

3fRi ®Rt9 ^rttfru «w{^tir^«i I ^ 

«Rm rtw 

«tfR >rRR"f cir«TR ^f® «ri^ 
OTII feOf* WR «Rtl « J 







sfT^^slrti f^sitsr 

fw CTW Ptc*!'®, ^^C9«nc^ ^1x?9 

^waf^ '« ^B5fi^![ I c^^ 

HI, 41^ ^UU C*tCflf^ 

fiH, c^5t3( cflc«n:is ?p-r, art^tn ^ 

^5t?1-^|*t9l I Ht^- 

®tatir fi^in «r^^s( "^tn i 

CH nfl^^lHi 5F9r^ 'artnai 

fHHlI I 

fe*rca cH Hf«f?r fen^tfn® ^r?f^, 

^1 'oi’pai- 

CH^Tta '8l!?^CH I ‘fl-^«^1 
«rtfl^aatCH5 nf^'5tHt?i 

fltc»far=^ir, cnttn-r «f?5 

'srtnai 

Hfaff Htai I CH HI C^t^F, 

“!«?f '«r’FStHlf?l'® *FC?t >sr^*i =^«c»i« 

5CH, ^ ’Tfsisi’gj 

fnatCH, 'Bf^THl «r^ HH'fCHttfl 

I HCH 

5t^ 4^Hr«r hi hthc^h, 

WtHtH nft^tHl H5H1 'OICH’F 

'« C5ltH ^t«f—f^astCHH HtHt'SHJ 
*35^ SfHHtHtfllHH 

W 'SrttS HfHt'S *1«s l”* 

> I «fff«, H^t'tH^s ^H-'3« »r\Hn, 

>W«-08 ( iV588 ) 

^ \ «r»i«r ^Hi, HH\arH?HtH«^t, 

nnn%r» *•»( >'»8») 


H^CffH HCHT n^- 

WtHl CHTHtH fH <ilH^ CHT 

1[H fn I V-CH5 HCflP HHl® ^ HH CHH ^flCU 
CHtHH i C«FH Hi ^H1 

CH HHC^ ^CH ^tar ’FHt^ 5tH Hi 4 

CH HI C^t¥, ^tH fHf C<t'^-HHa i'S'aS s|rHH 
nf^’FtH iS-fCiIlH) «TtfH 

‘Ht-9ii -stfHsU’ HfJi f^cH ‘sr’Ft-r 

I H®?5 HCH ’fc'5, ^tH 

«rfH*Ft^*(^ Htn?r nr«H'T <s}^t’ftca 

I «tH ncfl «4tH HI nfH^tHi hhcis 
ftni ^C9CW C^tH ^H’F 'STH^, '®tf*1JFt(»f 

^IH «f^tf-f« ^C'® CHfSf fj? I 

^H^ «ltfH'8 HJ«fHCHtSH <sr^HJ?1 

«f^t"r nn »HF»iH fVg fn i 

?J 15 '« 'Stf^VtfH CH CHfaCHCt, 

CH fHHHl HW ChIi «i]HH fV « 

^cfs^fg «tHtW CHfflC?C«5 I 

CH^ afl^^ CHtH ^HltH’F -ftftHH 

BcItHtHIrt'* H’f^lCHfl 4¥i« 

’3H5f2?*| <£rC!lt5fH HCH i 

Ht^9ii ntft^tfw <£if®"i’f ^®fHa ftflf 
HfH Tm 'e C6^Ht«1J *55, ^CH5 
H^^JCHH 5F1W« ¥H anJJHlHJ H5 I ^1?1 
Hffl^tHtH HH^n 

4f*Ft"f ftstH 5C»l HI, CHfH 

CH'®?! HI «l<21t^ ^H1 H^l f^*8 

ThHCW f«*r ^Tf^nCHfH «tfil¥l 4¥5! 
>SjfH« JFHl?!, HtStI « fHBtH feWHt 

H551 5CH I C«rH I ^IHtf^ iHHH 

Oil n^tH *1^*1*^ 

o| wfH « fnaatH,’It*^ ^s 





i ntf =111 c’i'sfrw firw«iT 

c?<rtwi ^ ^ I c*rr^i 

>rt«n «rf«- 

fsiw tH, 

5t^ !ii I 

«iTS(t9 ‘«ftf^f^®ti5r^ 

^t«F «W '« »lt» 

c»it¥^c^ cft=)l cnr^ c^, ^^w«rr 

<ir5*i VI 

C^l, ff*? I 

’Tfw c^i ^t^»n 'Q 

«fljfT?i 5?i «ft^ ^»ir^ 

ntac»it 5»t'.»itf f^3jt*T *fisi-nt5'c=T9 
^t«f ’?*!"»(» ntc?, ’if^'st’n r=Ta 
5»t«n '^tfkv pit« fV i 

'®it5m 3=piT^ f^F 

f¥ Ft^ ^1 ^1 ^ffl, 

«tf«^tW 511 ^'’fl ^ I 

^1 <iif?r5 c^*i5t 

^51 ^tii, c^c^r (.vi^ I 

*j55{^tc*f9 ^<1 Real'S, 

c¥^ *if«®t5ii ’'iJtntc? 

^at^5( p »i«i-»ifiif®c^ «itr»itMi 
^ Ft»lTC511 ^1 

*tt«1 5111 f^CJTn 

^tesf I f¥« ^ 

^1 ntw 'fl’fls ^tf^ 

‘<<^51 5t^ I 

i I »PHI c*lf®¥jt»l 

’TfWti 1 f^fir^^95T f^a(, 

?t<iTW «t5r«f^wtsr 

%% (ft) ^ < »«»> ) 


«r^rij ^fsf (ii7 

«rf%n^ »iwr i 

4-^tisf ar^i« «ri^tc*r^ 5?c*i'8 «ivlt 
?r*l 5(C5| I 511 ^C9! 

Ftt c^. 

« «i^^tRrcis 

nrijt«¥ c^i^cfsi ttiii 
«(t?|-«ftClI5r 511 511 31N1 ^t5!t5T 311, ^t«1 
f^c-nftm '»rtr««ftf^ 511 f^F® nffl^ 

^J51^t9 I '®1l^ 5^ 5^531 f<5iq ^ 

5c^nTc?( ^ 5j5§T«n«r»rl? 
wt5ii 5rtc5i I 

f^^tn ^tsf. 5F^ nfs^fin 'SfiFfhi 
nlcs, !5 nfif r:ii Brt5itT5ii 

5Fftl ^t^l ^1^w\ VK 

«ilc9itF5ii->T»it!:«itF5ii ^w«ir ^zn c^cktsi 
>s\^\ *r:'?t«5f, ^f?t ^aiw nft^ 
Ft^ 11^51 ^z^ ’Itc? ; 'ills 5Brr3rtfl i 
m*!, ^K*11 «ff®-l% C^lT5l1 ftmt 

IS1«5FCJR1 *rc^? 3ft?^'8Ffi|« 

-t^ <sf?*l 5f5l F*IC^ •fttn I : Absor¬ 

ption—cit^l i A*is~-5B[?f j Liquid—'8fl»I; 
Adaptation—j Distillation— 
♦ft«5? i Habit—5^tF^*l; Habitat—5r3rf^ ; 
Export—Evolution—«rf«5Uf%*; 
Symbiosis-«lTft5I«hf^T ; Claw—31^9 ; 
Neck—dft5i1, ; Fat—C^T, sf^, } 

Thorax—9^, ; Limb—•!? ; 

Function—53f^, 9<, ^11, I 

^ I ^i«»i«r»Tt? 93rti5i-^wtw 

■|51f Jlf?|31, OTt51 « ftwtsi, ( >->> ) 

< 3 ; % 8 ^-’ 8 *l ( ) I 



fwm [ W '91 

’?t^»!i 'e fitnrwr «rrw 


^.vs ntw I 5ii»rT 

I f41 

firf^nr^fs «ff^ «fW 

m fiiniw "t^ cs\ 

'5tC¥ I fefti^?i*l: 

Liver—nf«. I f^®t?[ i Parasite—n^rsfl-^t I 
•tJlTit9rt^fe ; Uterus—I ; 

Cone—*11 I cvr*l; Zinc-^r^l I fail j 
Silk—«*f*l I Pn. i Marble—I ; 
Brown — I ; Number — 

I 51^5 } Plan—I STJt^ ; Va¬ 
cuum—I » Starch—I 

; Cashier—«rtaftl^ I I 

f^nj'w «rf^ ; 'Tty’ll ^^1- 

c'si I ^«n =^1 

Cell—C9T*l I C’ftJf ; Nerve—5?t« I sitl.; 
Atom—til^si ?1 'sfJt^ I *f?*lt*l i Oxygen— 
vtf%tSf5T I ^'S^t^ ; Chlorophyll—CFri:«t- 
t%*l I Wfil^ ; Kidney— I ; 
Credit—cap^ I af*n f 


fiinjifl -rc^cft^n 

«« 1 ^<n, sponge—**1« ; 

Cork—Chronometer—Ci?tWtf*l^t?r ; 
Vector—, Lever-; Syrup— 
f3f?ltn ; Gas jar—?rTt>l aftfl > Iodine— 
tf®51; G alvanoscope—’fTt’^'StWI- 
Cltn ; Oolite—I 

n? wj I c^ s’R 

=11 c^=T» cn afJi 

«ft3ni ’ll ci=r, ’itci 

^fSKU ’Ffll 1 

^«lf1 «l^*l « et«I'N =Ft«f I 

nr?r^fi=it wrtc»it55ii ^ca fuatf® 

T?i\ «nat«r=i I m iai 

5[? I ?ta*f ^ga «i<, *!»[?'« 

cat?ti csiti^a I -ii-aftar ^at 

nm =ia, 4*1^ ff inaFfS «if«feti5ia ^tai nm 
=it« ntca I JT5{<sr at^t^ sfjf^a 

Ft^i wta. faaira'aima « fapik 
at^l ‘*i-faaa «rara^, ^tc'ra 
^ I 'scat «it*iai >ii^c^ ntaa i 



?i5i 

« 


W ?r«? cnMf w 
»ic»fT cark ^:?i «rtc^i 

?t% c’trf^r i 

r-ia^s^f?, nii, 

uq^ f?IC*[^ 'ifsjsjt I 3lt^t2«| 

c’TW^na nt*f%? 'srti:? i ^- 

C’ff’itn aja^-!) ^mf I 

c?-f c^fc^ »J«(T ^i:?f ^>T^»Jt5rr?a ir^ini 
c’ft'itn '«srtn5i=T i c’fhtn ^Nfee 
vta^ «t^l c^ca? I 

cnMina 5?t*( Rosa indica I 

a^srtsf’ftc*! fifta Sft^a 
c?tt«!tn «rtuf I cnMf^-fac-fass sut^^a'ta- 
•^JtJ'sa m^y tilt 3Ta c’tt^tcna >T^f^ar*l « 
'nta <^**« a^fi? cnt^itn 
I ^fiif®^faT(c?a ^i:^, Rosa 
canina JTtJfV ^^5(1 ^af^tai ^T5 nKf^^ 
cnt'itn ^a^c'-ra 

«f?ta cift^itn ^c»ia v( i c’Tfsitn 
^ »[t«ftani5: ’!t?i, ^t^i, 

« ^^srt® ^ca ^\zw I at^caa cell '6 
^ara»Tt:a3 wz^ ’ttcf 

faf^a ar<a c?t^tc=n i 

cnt9iHntf ’ftata*r; a^tcai, carfcna 
a®—;a| Ufa a¥caa an atc^i 
’ftcaa ta^jiJ 3i"«3[< »rt^ta f«=Tl5, *ftai5 
cft^ cit^ nujf atc^, ^rnsra 


^cai cat^fcaa cnt^ta « 

nw alt^ atnf^ at:a i catatraa 
aiat^fa^ cat*i i fca ’acaalS 
aca <i5-c^aa ^ It-caaa aa i 

^FtC'ia c’Tt’itcn asl^ 

*it*f%a a»i i ®tf^ nW’fTfma 
3it>i «[ta c^ra »rt3 tr*i» nfai ar® 

ntca I ♦fta’31, a^c’tfaai, ytw '« ^ta'Ba^ 

cat^ffn stcaa mw facna «ff>iaf i ‘am*f 
^ c’ft^iinf c»!a faajt^ l 'it*! 

3?tc^a cnt^iHntca aaca ^ta-aa sit^rara 
«ftc^ I ^-f c<fr*ra ai c’fW^ 
>ftat aaal «fta ^att^ i c^t»!tcna 
a^n fa^ta—atar ai a*!a caua faai »av 
’ftiaa ^tista ai ^la* st^r ’ttna 
®tc*! cwt?i *!tf^ca faia— fx^ nt?a i 

atr-iata ^f|w-fa^tat f^’f^taatc^src^a ac® 
f^r*!^^C9!a a?afaatcia ^c*! aac'®! ntatn- 
^c*ia ^«s*rr^ anca i 

atf^^c^tas ^t;a'''Sftaat«ai cnt»!tn<tta 
caHna *fc^ €f-r^ i ^ftC9!ta*j<, 

!afa <s!a^ c^W-r atf^^a? ati5 cnt^rtn 
5t:aa ^ncat^ i ^rntafwa ca^ m 
ate® 'ac '^1 ai aa «?r®fa^ «f»! att® 
caa an cac® ntca, c^iPacf w aW 
?aata i r®a at® mi m at® F®?t 
^« ;5)a at® ^f^a ata ®tt® caft^a- 
fafaa® ^^a atiS f^a ataratca c»ft»itraa 
w <®:® aai atl8 ate® f®wl att^ 


8 



^«8 H'‘I 


*ff^*lt*l w*? CffesT ^1 I 
c*rt^tn»ttcw« C’ftsr? 's 

^81 'Siis ^fj|^ 

fl, ^U C^'Qlil I 

^rw ’ftcss m « ©fsint^ii c%l^ 
Tf? c^'eil <<r^ ’ftr^ • 

c^»iwt^ •iNtrsn ^t?, 

'®tw ^a*isT 
‘fl^ cft^ fta? 5t^, ^1 fc9^ f*rc® 

i?t^ I ^t«i JitfS 'e »rt*itsr »ftfl 
^ ( 5f<r5?'e 5|f<r5r« cnt^itn’fti? 

^^1 's catcnt^- 

ntir^ waters ^tai '«rta=t^ i «rf®- 
’Ttraa ^z^ f^tn5if?scn ^z^ 

CTnlX^fl p=fW Srffi, 5f^3F|<. f®-f®-{B 
^TjWftR nt^®t3 ratn ^si «{r5t!^5T i 
^itnff^t? »afar«rtJil €rc?i«a5 'Bf^-sf^ 
JjTifettsr ‘O^iS cnrs^t’f’ttf -Bituf I <41^ 

9ftani tTf^ 8* c*Jt^l <a^<> iltfiS sjfg > 

^ fe*]^i ^virs »iti9^ c<fr^ c^ 

atn 9iNtr=«i ^ 

«rt« ^ •a^ cnt»imtf i 

^ «rv® I «ft? 51 • • nt^'« 

c’Thtcna *ft*if^ c^z^ <a^ ^Ififtar 

wfaw nt'ssi ’<ft91 ^t*ft?f*r®: i««{8 enwn^^r 

cw ^ifa ‘a^ c^tth I 

^ficnfiiil'« ai^t8^ mw <2rf>i^ i 

cwi*t sijtfawi c^ cnt^itc^ra 

^1 aft® 8* Tfl^, ia«ftt5f 

starts ??¥ c»rt»itt*t^ 

TO I ta^ tsr 'oi^rai ^to *afH «>• • • 
•rt^ whsa I >a?F jjjjj mfwtcfl 

€rti«** fa'^l ^fk C’tt'it’t utwfl TO 
f|ff, ^iR «if% «rtfl ta^ j^iTO c’fl^tn 


I ^t»i »a^ <a»|6 

afif i*»t 5 TO ^ I 

«a^ ?1?ft?r c’ft'^tn’ttf cxr^F ^*55^ 
^9J I f^^*f 

c’tt^ts cnt»it]:ns ’«it®^ «ff® nt^'3 
51^4 c^z^ «•• TOi I «r4r*{ 

al ?r*i c^z^ fnc9 '»ft^»i firf^ 
^4 I ^tc»i 

C’Tt'ltrna ^fTO3 : 5 [ 51 T 
^•* 1 

»ll«fT s?»l « nt*if^ 

^5gia '8ir'®?i 1 ^ten? at'Sti:^ 

?tc**l3 »ri«r c’tf^tcn?! ^w 

ntca I 

cft5TC=Tl arwa §n9 la^ 

^15 CTO «rt3 niff's '« 

nfflc-fw cnt»it^af?i 5ftc*i 
«if®fi^® ^ I la^tB TH nt»ic^<r sTtJ^tc^r 
'st»T5^ti!r TO 

^tca? 5^^ 

C«(C^ wi-fa^tfl 4}tc^ I 

c®9i 'e 5f^?r ’«Tf^ac»rfl f<p^^«^ ■spji'si 
'Sftc^ I >ftf% ^f»Tr^ 

C^ ^C5 Ffa •itf’TCf fen? C’lMt’T- 
ntnf^a ’Tt«ftc=il i »!i«f 

^<.»rTTO C*l-ltt5I1 ^tC’F I 

^tfn ‘^,’*i‘f*J "stsfi cTOtcn?- 

ntnf^ ^t*f!r TO ‘^tc^ I lal «ff^i 
f^Sf?=f nn ^<t5f ^ CTOtC’Hf 

^ ^9f« c^zw tf^'® 
artc¥ I «i5w*f'atc’i «r»int^c^9 
^TOSfl fe*fa c»iw*f?f»i cut^r ’5’tf 
1^1 W'« W's •rt’tf^ nfi«^ 
nmw c*ft»itn ftn? cflif »« w ^ 



C’fWC^ 


I »ff^5 ^irhi 

c’tt»itc*f« «rt^?i ^51 «a^ Hnt'3» 

:?«nf5 5t*'' '5t*f*itaitf cwf^? ^t5 i 

9fi=T—<iic<ff f^c^tc=r«i5i, 

f^f®!r «f?t?r n€% c^^rt^si- 

l«rt^*i «ttc^, 'i) ^•% 

C*ltC>I1I *115 <ftC^ I ^'^i?tJT tc»i 

ffar*r ^’itc?f c’t'htc’t^r 'ait'®i:«9 

ftc"t? 'SfFqsr i^cscf I ^t««l, Tft*! 

citt^itc^f? «it'5c<ia 
^ta I *Ti:^f^*i f f3*f 

*f"f«t?f c^t»!frnfl «iti5ii'« 

»lt*1 ?[CIS? C’tt’lt’t '^9! 
<fl“f^-f%-C5 *ifi*3^< I *!*)? 

f>r-?r ’s?c?r «fg?f ^^*1^ 

I ^2jr*iTSF 

5}:?jar, 5fa f:f^tilt*l 

c^9\ f<ci^ I «tt^=i- 

^tc^ia c?ff9itcn« ?*r 

’fsC'isr I tef^if 

flr’T cnt^itcna ntnf? nt^ c^ 

^ ^tC*F '®91^*«f =^t»1 I 

^t’fC’T* cnt9itrn?i nt’if^ 'e «(tifcjf9 fsfjT 

f*i^ 

« =5^ir«i cnts^tc^fl sijt^i 

t^fa I 

fsiajJTt’fcaa «rt^=i 

«rt>Ttc^?r It?? «f=r!f 

^t<fa cnt’itcns ^^15 =^a «ft?tfl- 

ftan ^tfa^tsr i «a^ 5t3 

aia '■rtcn^ta facatai ^r^^ra 
^«*r 'ac*i ^a i 5Ttc»\ *151- 

»rta fa'9t>f''cnf5 f^atfac®a 


ut 

Jratfa ^ra fa»^4 

«fta of^ at«ta a»a *ax^^ta <i|5fi5 c’fW’f- 
’S^jsia al»\i cnw%9ia 1 

cnt^itna^sn |^sijt<j « ntagitaw a?t^ 
«a^"5i2r^^ I C5ft9itr*fa 

(^i8®«“irt) faa?*ita »iTtTrlta 
nc’fa fB35 T^9[ 9itq cnt^itn "sita ^a^ 
nc*fa f&55 ffm 5Tt»fi entail*! I 

^ai? '«itri, cat’fq jratfe ®ftat«?ta aa- 
faatfa^l atfl at«r faca aaa 

atcis^taitca f^Fai aafaiaia, m^ ni<a^ 
naisfatsi^ faca catsitn ^c^a c^fis ara 
atf%9! I a^f'Set 55^t?ta a-a^ ^araa ca, 
sfcaa ^*fa aasa ?«aa<i. naK c«ca 
atC55 I ^ta '«ik«rc'*f aaa a^flS 
area «rtal acal, "nsi cac^p c’ttatcna 
^aai caa ^r^aa i cae^ ^a^Ft^ta 
aieac"t sraa cntatcaa 'ort^caa «r^r«\ii a^eaa 
-ijiaaa ma'^i fa^aif€*t aeact 
fejifa^-t -t^t^a «Faa faea^ ^tcat 
caentl^5e:aa -sraai nft c^tcaat^f^r 
^fa^a faf®i can caca ac^r«vfi catatcaa 
5tal aitfaca atacaaa «ft>Tta ’T'.aa at«f 
laifa ’^entf®^ ^cafitaa 1 

3Ftcafa ^rcaafn aea ^tanta t5 
aatf^'^F «rai aitc? 1 cnatca «tf® a^a 
c^ta cara ^fa aama 

as^ainalaa; nt^ « facafi^s fcn 

^ta atara catnt^^cna nfaca 'stiv 
catnH-ata^ acn -oif^arar^ #ai ^a I 
ia n^a «rt^aaftcn «taca arena atm 
entatna^n c^ca ^«fa arai n,zmi ca^ enc^ 

aacasi ^’lat^ft Rosary ^atl8 ajtaCTI I 

catata a^Ttafnar a^ aasiateaa a^f*Rta¥ 





t ^vs»{ 


'a f^iwrs! 


c*ft*r c^fst 


'Bit^^ftf «fti:^531 c^Wn 

f^f»i 

cfi-r I 


J)^ Jf^c# 


1 ^j% a'’^ 

^la ’'St?! *0^ ^'itfS r5!i"i^'stc’«i ^?ic^ 

^ca I 

f^®t?tc^?[ ^fWt, <iil ^t^l 

i»lr. Jjtq 

^•.. f9!j5 

^^t'S ^t^l?! I 'St?11 
’Sffe 5?tCF C=!t*! 

♦ftHC^I I 5)151^51 5!td ’T^tf^ 

5?ltfl, ^t?11 5f^£:?! ’f®i''f1 

=!t=(i *it:^?i i5t^ 

4sr® *rt?c?f I ^igc;??! 's^ii c<ic^ ^*! ’’Tiics 

c^t3[ c^t=t *!t5 c^c^ ntc5, ^t?i'« 

W=! ntiii’T, '«! ^vfit5- 

TO 

f^f*?l! Cn^T, ^"^C?! ’fl?! C5t»!—■'SI 

«it5'e sfjsft'® « •(tai’T I 

'««tsi «l¥ *5[5^«1^ 

Wtn^!'® ^C'?! I 

^<®tf!!¥ ^='!| 

«IT11 ^?I1I >>*»• TO C^'IC^ ^“(^r 

TO1» 'St? «<*! rtfr=»^ *lf5^SRtl^ 

l*l^t*! I «?ltr-fV 


k=!?! 

a ?ic?:f, c^T^ .^'^ta 

I i<it *t^ss 

»«•• I 'Oft?i ■'Sta acat^ ^'5,ff 

s'tCE' I ca ’ra''?! 'Stt^ 
•ft^trw ajjatJ! ^paca, 'I'tai 

afacasf 'iia^ atst'T '« ’rgci^a twal- 
'srf'sf^ai 5i"5i!:#« a'acas? i 

>it9! cw ca w“t^ ?:acw, 
ca 5Taca n'^ca faca caraf 

"sat ^'>5!c^a mw la^-sa af=f ^«1- 

f<^ ijca I caai sri^f^a afta 4^f5 

^cat^t^tc'^a fa^stsT^ ^T^c^ga ^:5 

'£fta *«¥ aft cac^ a? ^i^ir?' afcacfa, 
cnata^ta as? ^fa ^c«!i:f a i caa gst?f»!a 
f^C’ia ’jsircafaa'ta iflafs?a fafil atsfalf^fag 
« fa®f^ I f^fa «!ta ^-i’ a^a ^tc^f 
5T5f^9 ’f'^ca ca wc^ia '£fat^ anc^, ^ta 
aaita 1>t?%«ia i a?t?taffB 

fe.*o 'ssiaf^s c¥tat?i a^'sat^ita u)a<i 

a«.’aifaCla '»iasc9\a ^%t^ i 
n'^satTO «!t«j«s1a ^aisra 

^ca atc^F I 

41^ >i^9j ^aiaaif^ sftTO aifsr- 
fafaafc^ « »i^ci5a ^«!ta '« 

al^a *!gtc<a ajt^tia, ^tattai 





*r»rtc<«r^ wca, c?Pt"^f5?tc^r« 

<i5ic=?9 

cwcai <st9«i i ^ii^ 

sft^tsr c^t^ 'sja>c*fi nfQal 
c^c^ ^tca ^tc?a ’tfsf^R 

mU fwcacw f 

f5_ca’i5 s?tc*! ^catBftotals 

»!?;c2ra '*« ?t«?ta t • • 

’srta c*«rc^ 5^^i:3?a 

ir4^» c’tcaras I w 

n9s\ 

ntca, 'IC’J' "fs-ipai 

::>lr '5tn JT^3I^ 5I^a 

I ^t®ta iTtce 

’fac'ta ^:ai- 

^Hfca“fsf ?[cacf I cii\alf^=^« 

-Bila <Ji?if natta ^lifa ^a^^ l ^ 

>Tas»i ^wta a-fc^ aiaj^fa a^ai ?ca 
’I’Sjiya «»•• %e; nfaca i 

^twta ^^5 ^Ice fasa'f- 
«i)sp «f^ta ^3iat=^ ^^fa ^ac^ i »«i5 

=^53;,caa ^T^ca «• «ra"^tsi 

ntaca I 

»i?ciff caV^T. ^aa?, rftfSiitsf, 

c»\\^, '^'SaF, tSsa, nJt^ «t'ff^ ai? ar'sa 

'fl fiit^r^aF ’i^ I caff^i ^"^ctfa 
'''qt^a*! ’itaji ^ca c^iw. i ’jfaa^r^ 

a'^atci» «if« a^a c¥t|5 ajtcaei 

iFca atc^ I '^la -i^^ai 'ot’i nt'«ai 

ata caca^ i ^fea aa« 

«!•• emails ajtcaaa (?«ei ^ca aw 

fawt^iaa ataai i 

ajfTca >Ts5i cafeaf I fawt^ai <4^ 

^U'9 aewa ca, >!tw ^faa*t- 


at^ ca nfaatta at^a »aj ajaata arcaci, 
^ta f^a 'S*l at^a^ajtfa ^tal ^av* 3ft*\ 
ajaata aaca i astai at®anatt<a 
>jaita ntca i ®ca c^ca 

afji^ natc<a y\^\^ « aTa»[tc*faF 

aTtnta I ^-sat^ «faaJC''5 «rta« arsi aita 

at«a:5aitfaa ’fattaa nal ^«faa 

aacis aca ! 

fa®t^”tai ^ra'e ac?icaa ca, »rtc»i 
ca ?"ia ^iF ata ca^ a^aca 3i^5^»ita ’f^- 
ffaa"a a*^c# •aa^ at«a- 
naK fa^tca i4a ^tca wai aa» c^ 
faaca ^caa fa| ^tai atca i 

aca acaa ca, a^^as^ita farrhi 
aka ^a^ faata 'Bjt’tt^t aica Orta'S aa 
■*aT ata i ^t:?a ataai 'f^c'ia »ffii'® 

^ntata TO^’il c'sa aca aaa fenca 
atca, ^aa ^1 a'g* aca ac^ 'oa^ ^ta'« a^cF 
caca '8ita« af^-s nwK fa-sf® atca i 
ac«i fargta ac^ i «ita uj ?ra?5 

*fca a5^:?’fc'® nk«a 'oitatca caai 
caa I ^aa %a ^ca aica ai» i aatTT’i- 
a’jcaa (4aiS ca «i?riS ca^a ^ca ^rca atca, <4 
«ta «r»^a ata<i / 

<jfa^a caar’K^ia ^a fencaa ^aca acn 
I caca ^<^5 *f?t«f- 

aa? al^a aata na a^tca-r a^aa a*tatata 
at^tatft «itca lacaa a^a riiaata 
aUc^a ^a a^a 5ca ata i aca «itcirsfnfaa 
aa I 'fl a^iii aw ^ca aijsra a^ca ca 
a^^atai acaca. atatatf^" '«iaca nacaa 
'?a ?ca i 'sita aatca-ra^^a 

a*lals5ta at^tatf^ aftc^^a aga ^ca ^a| *ta i 
^tt?<atf%a « «r«ftaf a^W^ra cjrtata 
ajtc^ima ^tca '4a{S ajt^trsra ca 



Ifmf, ^15 5F<| 

«r*itPr^ f CTiCTi I 

'sft^t«?{8? »it^tr^T 3T?,c¥9 
^•itf b-'jg ^I'Ni sr^t^ 

•f9^c*i« s»i5l I ^n’Ttna 

3^^^^ 3H5T 5T^9| ff ®tC5? ’TC^ 

^dci, ^1 

n^« ’Tgiffa i 

5ffl«m csfip «i^»f c^i^ 

»raa*i*f ♦(<« fe»i^»i JTfa^^si^ 
5i'»pft# %b-l5 ?jtt|9 

«fl3Ff5 •ifii’fiRi ^tc^ifa^l 

I 3fC»? c^c^ 

’Ttfl , C^ f^^C9 

«ft^1 C^C^ *ftC5 I 4^1^1 'ilfl 3fC*l 

»fi:^ cni5tr*nt*f «i9ts 

nwtc<« mp{ nt^^i «c« ntc« i 

3T^«JTCffl ¥c»i «iNt^ irn 

c»\t^»i^<rji c^ ^tc?i 
^zvf <rtt®K*rtwc5i? >rt*ia?gi st<rc« 

f^"f 

HW tt« ,«t’t I «lt5 

C’llfe C5lt^ 

C«rt|S5i5T?<8 *(rt 5)11 
f^l^l »ft?[f^f 5{«s« c*i^tc« ( 


fkssm [ ^»*i «! ’i^^n 

«ff5 c^i«p « c^iB 

«r fesi *it^ »(ii1 i5« I f^c*i5ia®c^fl *frt*ni 
<ii^ nffl’Rrt 5ifs f«5f c^c^ 

’)t^:5)i ntw I ^1 ^c«i ’itf 

c^i\ 49it<Frt 

3it^ ^1 f5)iiin‘i *(^f«a[ 

’it’fsi i^ac® ^ca I ® CTO fa^gtfi ^'fl’ff® 
ifcac^ I caias c«ltfBi)»i^ ® 

a'^c^a aWca 
5153, ®ai ^caci I ‘fli €^\ 5)tai ^Jfta aicara 
»!C'T faftca ai'eai ata i 

c^if «ila^t«ara afaj i af^ta 
« TOa f^a!-«fr*r)«fai a'^c# 
ai a^caa acai a? ®aj a'^Ct® ?ca ^a^ 
i:>v- afcc^a aw 'na^ ai 
^at^l ^ita^t^ata ■^^t®ta wtna 
^ca I ^ca vfl^ faaca »i1^?atia <£iaa| 
fai a»ii ’i'ga aa i ^ta*! ®sfc« ^5Ci?a 
faf®a •atca -^tfns a? aaatr®’i^ra® 
aai 'e ca^a, ^*t<5r? ^a^ faatcs^a 

’Tt^tcaj ai^tn «'^c^ia ^taa1®l, «fat? 'e 
5lf®a alaii, caftafa-®1^i, ^ac«ra ^65 ®i 
«f^r® a^ faaca ®aj 5fac« ?jca 

‘fla^ faiafa ^n^g\ ^aca? fa^»^ nfa^it*! 
®‘aj >[^<51? 4ca <2f5ai nf^it^^l 
acasa ataica «iat^aai a^ar® ^ca i 
azalea ca a^*i aa acaia* 

caaff^a ^^ata >••» aj*! 
aaj fa^ta aac® aca i 


^PTWS fflfealis^ BiKl ’I'.'SIt^ 

caia»i5ta (caal^iJt'S) st-iai^i la- mw ajtna «iC5li 5C9ici? i <j]atta a^«® 
^a ajt-atca 5ia ^ai fa®t^. cl^faf-tata aac<il »<t 

ajt^ata cata «tf®catraa *^ata aar« sracta ca, ftf®f 







^rfvitf citu^r *it?^ 15T, 

^tT*l ’at^stc=*l^ '»rtaF*i*l I 
v^rsf'e «t^fltr3fa mj|r?jr fafst^ 

wz^ 15 ?, 

uifl 5n:«r ’>1^ '^rtc’? 1 

1*1^ fiff^fetc^?i {®C5^? ®t: '»rjt®ii3F® 
5TC91C1[J|, ?PTtVTf5 atc’t? ^t3F*l*I 

'Stc^ C?«ri C’ICf c^, «fC15TC^ 

^tajsfw ?c^rfi sjtsc^s 

'St3 ^ftfl'fl 

'SftiltPT^ S}ti?c?3 CWC? 

«t«c*r!i catena '8it^>i*l 'qc^, fqat^^iii 

^1 f^?(i*fc*f? cell 'biHi 

c^, «}f«t3}»f^ 

I 

catn c'q 

acac^, ^1 f5fV^*[t<i ^afs 1 
c^cai^ '"tl^Heta c^affea af% ^TcaN 

cat^a caN fqat^ia ^ai ^a 1 'aitcafni 
»itc«a na ^fe a^raa Jicar arfa catc^ra 
W <J5ata c'f'ri m ala, ara 

c^«ai fi c^, cat% caN?^ i?raci| 1 

c^ ’Ta c^u? cal’! «ita?atna ^ caiar 

cTC?a »igt?r ^f^iia ’ft'p 

c^ratcaatH ^ai «itii apai ata, 

tef^F^sTta'® asit^ta afai 

^ I («| f5f^«,5ita 's^a fitcatn a^ai ^a 1 

n«a cn? fefeata ai ^fcaa 

vt^aMa ca catatiaff «iti:w, 
aafacaai ^rtc^ia ^ar#a ^aara 

atr^a^ca cafacacaa ca, a^ata 
cacf »rfaPFtata atta aataa j?^ata 
aa» ata ?c»i araca 'strata 1 ^aa w 


)C» 

ata ^wt^ai l?§a, aacata '• aitwa 
cacaa fS^ata f^ta aalapi-taa^al ^ araa 
^ta'® ata vf^aftaa tafata aita 
ata I afta ajit*i at«ai cata ca, fafe- 
cataai ai aiqaa ait^ttaa ^jpn ait^attaa 
f^ai atcsjatl caai ata; ata atacaa 
caca ajtfqa ^cq« ca ®t^ata ataca. 
fqwt^°1ai qs'f caca fat*aa 1 

cata cata aaeiata ai cattia acai fafe- 
c^f»jai ajtaa atca caai ewa 1 fawt^ai 
aca acaa, 'strata atfa"® aca aitfa <aa 
caa cata -a® caca af?ca ni? 

^ilatcaa 'af«a «ratcaa mw fawt^ai 
ucajB aaf^a 'atwa caa 1 ^tal «fata 
cata 2tT%a caca ^tlata Icafaaa caa 4 a^ 
»'.a'T atcaa—«ifq 5 cata-if^ a^sat’s carta 
€ff« 1 %ai ^ta awT caai caa fasil 1 «rr«- 
f^ata W ca<ri fac^i «rjtt%af® ai catena 
'Bftiaaa catcaa cacaa acaj ca ^Ttatl 
sfajta '®1 na^ai aai aa ^n ^t^atena faaiai 
’I'^ata flra^i 'ia a^ntfa, ^1 aytaata m9 1 
<11^ nal-ata acn sjn iS^ata «ff^catraa 
919 ^^na "BiTfl^af® iia^ ca 'st^atn 
^cga-la 9 U cata a^attai atit« 
^1 «tf«catcaa 'iiitl^Safea ntaj 

»rrt# as^^l, ^1 fa<a aiai aa 1 n"n# 
enc^ tSfeata •'e 'stiatrna >r»i# faa aa 1 
^na ^ta »iial 8 naif^ ac^ c^tn «tlatn 
caa-caia 'Bita^ia aatn cn^ cat^ 
sftc^a «t^atn, asta cam ata 1 

^^at^ cata fama aam ^ilatma 
new iSfeatcaa n’rt^ «itca fw ni, ^wt^l 
wi ^ancaa celt wacan 1 

cacnnwta neaantntca ’jln^ta 
fafwa aawn entw «rfw narftal wjWa 



85 t*r'«tWfST [ 


c'f^-c^ti’nr 5?t^i ntitcJii 

nflI’Tl"? I 5^9, 

*t^« 9t<ri rn I 

^rc991t9 ^t5f C9 n^tC9 

c^ ®t: c^wt^f 

»it?n9 cnf C9 ’PJi^^tir ^ 9 , 

^9{5 ^tt9tc»19 ^1 ^9!9t9 


5T»19 «I9CS»1 f9 f=f I 91^^, ^"5 •tt^T 

^tr'®9 ^Tl9tl>T9 99*»l '£r^tC99 

{5^Ht9 ^9, «lt9 »I9 16^91^99 :jC9t 9:9t9 
9^9 9ft9*l I *ltC9 ^t^9t'r 

C^C’F 9t5?n9 C9I^ SftC®9 {6fe9t9 1^9 
><9^ C^f^l fsi'^9 9S9C1I =(t9l ntftnlf^^F « 
*1t^f99^ ^t9C‘r9 ^♦(9 I 




^ck9 ^ltf9^ ^t5 tll9?{B =i^9 

*f9if® 11«ir9 ^f9ft9 9^ ’Sft9nt9 
I 

af9J, 9f9 

^•ft?t9®f^ «rt6^9 ^tC*19 9^^ 'Sl’rr99f%? 
9^9 C’TCf I 

^C9^ 9tWt9 «FI|9 'BItcn C9C9it 
C9t9t99l ^tC59 ^t9t*n ^«f<I 9fi:9 'Sft’lC? I 
3^19^: ^t5 «r99 feltr9^ ^9 49^ 

nr9 ^1 f^r991 « C9tf9 ?r9 nr"F9 

|feC9tcn C«fh9 I 

Sfttq ^^9-nPF‘l ^^*»lJtC^9 5lJt^|- 
"[i9ti99 fnair9f^^sr 

*fft9t9 «il^js ^5 ^«f99 ^t9^t9l ^t*f9 
¥C99I nf99t9f5 Caf«ir9 

9C9 9t»T ^^9%«!Sl I v^ «I9»C»! ^tF ^«f99 
9iw «ri9T8r^9 »T9'«r»i ^nT«rt9 (9rr»i, 
C^1®1, 9ltl9C’l?T9, I 

nf99tft9f fiaf5 

9Ht9ft9 919*1 ^19 C»l^C^W»r-J> «•,»•• 
C»\tC^ ^9t^ I 

3ftF ^«f99 9JTnt9^ 9^5f—^•Itvft9- 


'®f^ iflifjS Jft9:9»f-i| Ftf’ICS ^ I 

c^t®1 9t%^ 9^19 ( 

^t99 fsi39*l «r9l9 f>T9tcn9 9^ f^r99 
HTi ^19 I ^ ^BF«tn9t3t9 nt^ »11 

^1?19 9^ ^tC’T I ^t9 *19 C>I^tr^ 
it Si 9f9:»l m "^tcb ^199^ ^9 I 

'«I9’?t9 9JtF 999 9tC^ I =199 ^tbC’F 
C9t^tC99 ^t^tC9T ^1 91 *ttt^9 '^t9^t9 
Ctf'e^l ^9 I «19« 9st5C59 9T95t9C9tnj 

^C9 C’fC^ 9919*^1 ^99t9 

99^t9 ^9 I 

=1^9 n9if«C^ ^tF <ii¥f5 f9*^t9 

'«lt^t:9 ^t9C9’f C9C^ Ft»l1 ?9 *1tC« 

9t91 fBC99 ^^9 I f8p19 

9’?*l ^'S9tC^ <u|'BrC9 nt«9l 9FtF« 9^ ^9 
<119^ *119 «rT9 9t9?t99l ^99t9 «fnt®?9 

^9 91 I 

»il'5.t9 9^9 ^«f9 9ftFl='F 9*11' 

^9 C3Pt^ ?ft>[ *99^ *9^ 

9J9 94 ’•listen 9^9 *1C^ I 

*il| 9tf^9 ^3f99 !J19C^ 9tai i* 9^9 1 

49^ 9C9J f*|air’F^feC99 *BI59f«aK9 
*5N?f9 95 cvft-r ca'tfe Jim 5t«f i 



w T^^ f^wt^ ^u *i:«(j ^’t^cHi?! ^tl-'»rf^-fB fc«f 

«re;l|!5 i^c^i c?cn? ^ i n^ «'5> 

'»«![ I f^i 'fli ^t^-'«rtl‘l5-?[ «ftTt*l 

Jft»l C«(rT ‘fli fkmu 

VT^Hf^ 1 ^^^33 «ttJT3 3CJTf^*11 

^rt-^t^-lB-3 «rttft*i f3wt5f *i^:n tonm 'e 



^9yi%3 «}t^-urtt-i5-3 ^*1 ^35f 

wt»n^ 3Pift»ii 3t^ fifl^f^inn 

^*11 «f3tsi ^lat ^31 ni^ 

^tf »33 f{ 5 ^-«ftM^3 I ^«r i 

3rt3^5i^ *ri «t3i^3 3tc^i vtfr*! »rhit »ft»rtf^ »rf33^ 

ftwt^ '6 H’vnv f^^Pl- « f^ 3'Tt»l¥t^ C¥^^t»l C¥t^ 

•»ni aj^tirt»r»tw c3 •tteft cf« Ttf^s inf* 



mtm «[ %'a-r 


fecR^r 

^t^t=r «?t5»t5i I «ft? ‘fl’^lS fe*f?i 

'®?fT C?:f I ^1 ^C»I1 ‘«lfV’Tt?) »TC^1- 
I ^7"fc^?r sf:=f f^rsrii 
vt«F Jifwti 'Bit<*rf « ci?cit 

"eii, cnm^ I 

’rt^?r ^tc’t ^rtflrs 

grirjjiJt ?;c«rtnt«fTtf 

«r^<5i1 '«it^-'«rtl-l5-'s 

«r*(jtn^ »«’r- c^. >« 

wtn=f I 

^^iisri’rs ^ifi >T'3Nf« ®^a 
^t?i f^®t=r '6 «f^fel^’5itii 

wc^ >(t=? f^ifcinr 

fe*nr «itc?itn I 

f<®|^ »lt«ft?l*} 'sUfTK^F 

»rf^i f^rcvf'^tn'® 

^faF? c^ I iflatcaa «ifaca-fc5f 
^rt^’Ttf^^twa ®^a 1%. c?ptit^ =?atfif, 

^c^faatii 'Bfjt’T'tc^f^f'tat^i fw- ^t*I’^’^ 
^ijt’ftrtsfsipiatsf c^. is. ^r'5t=t«p, f%^?c9ia 
«si. «ii3T. i«5». cFT^ti^f^tf^at^ ®^a 

^•frt*r^ ^w. ^«fjtn^ f»TC’iu* 

c*ft»i7tt'S^ «i*fjN^ 

’ai»fltn«F f® 

'«?tT»!a^«ft'ata 4 ^f. f®, fetasita, 

»<itF. ^rtjTtn’f cw. ?tfFs?5[^ 

ai5T^ '^uitn^ ®a5j. f^fa, ytwa ®^a 'ii«r. 
^ta. atf^ata fa: f^. la^F. 

^faitf^ta ®^a (%^ ) fS. f®. c®FjfF- 
CTf^l, atfVaf^atcIa "eiajm cs¥a’r faa- 
cjFatai 41*1^ ®tar®a atwrcw 


«rta f?'? atsrta «rf®f^fa «fawt^‘aatna 
^tfamca catnata sfcaffCRa i 

fVa 8^1 sftsat^f cac’F fawta 
a'«;i4c’Ta c^tatiS faf«a itata 
'srfaca-fa aa i »aata ’tfa® “itata »r®l- 
♦ff®a a^iaa ^a'C’fiaia ®ta ta^r. f®. cFt*r al, 
^f^ajtaa fHta ^ii^-'aa «iajt*t^ 'sratfaaiR 
ata, nat<-fa®ta MNta fa^a ^artna^ ^a. 
c^. atai, aataa ntata ta^^tatatcaa ®%a 
ca, '?'®a « "itata 
f^. fa. FJt^f^, "itata ^atiN 

'siartna? f®. ■^at, ^ft^faaii's -ttata 
^faast®ta ®^a <a. ft. ^t’la, ® ^at®^ 
-fHta »cata «[aTN^ ‘A^f. f®. atarffaai, 
fefaf^ai '« ‘ntata aatfaafa ®t: 

afaitl aN^, ffa-faajta -itata aatfafla 
®^a »*ia. caf. ?atfW, *tta*ta®'? -ttata 
atatia*ra «iajtnaf c^. aNcFV^, « 
fi^tfa^ta ifaia ajtsrti^ittaa ^taitna^ 
d|jj[. f«. F!st-iaa «{t^ai i 

fafsa -itata ^tcaa ®tac*i 

facwa fatsra ncaafta faaa « ®ta »rf®*'2r?f® 
'S(t?:»itFai ^caa i '^izw «ii:®jaF 
itata 'aftc9itFai*Fa?, fai»ra a'f'®! ® niaaai- 
*faf aa I fafsa -ttata tTai -aata ^ria 
a^®i c?a, ^tcaa arai fki^^ «iajtn’^ cafa^f 
f»iar3Fata, ®^a w’tfli *lva, ^aitn^ ‘«a. 
®^a fn. cv. ®lt5t^, fa: •aa- laa. 
'Bfaitn^ fw. f*f. ntf®*?, ’aaitnv 
»«a. c«a. frare^, airaitn^ *a»T. c^. ®ttFtf, 
wtfrapi *rt^^ caa\, ^ta. ^aai, 

«raTt*taf «rfa. »<i>r- fa«r, «fajt*r¥ f®. f®. Pr^ 
®^ 43^. Fjtfetf^, ^aTt*taf f^. '«a. Prai «t^ i 
cana « P:ai*ra ^ravRH 
pwt^ afcaasis mtw99iw a^M'e «rata TOa' i 





•1'^ fe® C^Jf ‘S3*|tlC!!?I nfi 

nW, ®^fl ft. f®. ^iii\^. 

‘c?c*nr w®' ^!?wtii 

«rat®^i[®i’. ®=T^ f®. ’«rtc*itB5»i 

^c?*f *«t>r*it5i '6 nft%9i ’3ft^’. 

’«f*fTt*f’F is. »«»[. ’Jlftfn^5^ ^(;v\^ 

'« ^t^ilt^ ’^Jtft’, ®^3 '«. C’^ft '0ltC«lt5Hl 
=?C35f \c?f ft<a’, -sfaTtnaf 

f®. «i^®i «rasfl- 

^C’T^ '«l^*l3f '»ltft'»ta’, '«J«fTt’t^ 'i!^. C^. 

‘at>!tar=Tar ftta 

ftfjpaft fe’iz:al'ft'®r, ®#a fti’T?p 

cncSu^rfftasit^i 

fntH^ JtfSlfsaF 'Bj5}5tf®’ ®%<t c^. 

^t®n ^c«i^ ‘®tac® sj^ftassi 'iftifsiitfl 
ft^ca I 

iff® If® 'flTta® ^n^iS 

’«ltat5f5f I 

'»i^ ?i^® ’3ita?F 

®5T. 

c^^c’sffl 'sf^jf^t^i’ ft^nt I cf. ‘ii>r- 
nt9’f or=f «i«(Jtn^?f "Bift. c^. 
'It? ft’i^'T^ ftsf 

® I c*ir®9f *311?^^ c^^ 

ft. «ft9. «t« 

ir^Tc^f I flTunBar 5f^®i 

filTft ’Ft? ®t: C8f. ft. Bjfttft, ^t? ft??- 

ft«i ‘’ift’rt’fcij c»it?t? ’Fn^iS 

ftv’ 1 »it«p ^c?fIS ftt-r? 

®t? ifftfeTl’ ft?c? 
•^fiS ^?ft ’BrttsitBsrfw 
fft®t®i ft1f?®t»it?i fentFft 


‘Rwtsr, iffftft^ri « Jitsw^^rTt?’ 

5T«*tj^ '8jt5« ^jg «lTt»ltF?1 ^ I 

®t9l®? ft®8ts?-C*1?5F ’iftft? ’SR- 

»ft’(t?c*r? *ii:»fi ft^tt^r? «fBt? «ii?^ftwt!f- 
?5=lt? ^fsfl ftl^ ^t? <ll5Fi5 ?Rt® 

F? ®fc® <2rF*l ’FC?ST 

®^?^T?t?. ®^? ^c«rr*iftjft, ®^ 

«ri? ?t? 

C9f«r^ I 

iff® ??C?? *1® (flat?® ft«tsT 

?f^C«lIC3T? >ic«r ftf®F ^asstftjp 
«irat?nir '8i#« F,? I ®t?®t? ^fiw-ftwR 
jfftft? ftti^ 'sff’fn'nt^ ^??9! 

^ft’f’F il?ft ^?1 F? if?? ftR 
v«l^ CF!^1 ft’Fl 

'€ w^c?? *j«t ®#« r®. c®. «rt?. ft. 

I n® ?^c? 

F«ft»l ^CWtf® 
W I 

>il?tt?? ^iS ftft? 

ft®f I ®t? '^I’PfS Ft*ii *Tt?i «t?® 
i^faj.^tiilt’r? '«itt?tft® ft®tif-R*!i I 
R^it? 

sffrrft® ft®ft?, cn^FtlS? 

?5c?ft?i Ftt 1*1. 1*1 

®ft®t®t? ft»ic§?, ^t?af- 

^ fti^T «itTtft® >®i®5 

c*i’n fft«ft?t iti“it«?Nl 
ftt®t>r? Ftt® sfftt?®’! ^otft® 

*;i:®*i ® ®r« i cJWt? 

?«fl? ftwft nft?? <£fttft® nftiFi ® 

iftfft® F?i ^’iJtn® IS. ®tt?. 

ci?tfar ’<il ft»ft-c®wti ^5Wt?*T wa 





^C«5T I f^=r f^=T 
c^i9!i c?<n:^ i 

f^»i '8nlxntc»n-^> 

5tirfn»^t?r l aft5?t?f ^Rtai 

ist? »!t»l^ I FrafPl»!T}5 C?<r^ftfl 
*« «itcT^tci?f '6 

c^. ^{8 

of!( I ‘ii^l8 of^ 

^r«rf9i « 

nt^rtfl c^W i 

■'orjtcntraii-^^* 'Sff«^fc5fif 5taf- 
fi9^t« I ff^9 ?!^i5tt8 

c?5r 4t8 f^»i c’ltTO’F =^^^1 

^itc’f« ni? 53?^ I 

»it?ii 'sipn^s n?i 

wtf «i5;kn5r« '5rt«tsf=r 

^^I<arc3f?j ^ ( 4^Tfl'e ^if^- 

i[9 fw5*i «fciil ^rt^^fs^iF 

ffjf ^t^-«rr^-jS-?r ^tai“^t??t3i 
c»\tf^f^ «i3^ «ft5r « *ff^rc^T?( «i:afs'|,i 


nftiw ^t3*rK aRf^cn ^^1- 
»iyic33 n^Fr^i^rtTr crow 

f5l-j|si-i5-3 3t*lt3*l 

•ftfrattCl^ '«fWt 

*lf35t«l^t5 «ft5J ‘C*l^-CT^3-CTf*r^*l’ 

»fN^^ 5Ttfe^ ntof-f^ Vi I 

%s^^| ^t*l?l1 

ftint’i 1 aft^3 ’ti^3‘tNtt39 

^f35l ’11^3*11 C^«||5 
'sc’^t’t «it*(3i c*fc3rs?«it*i I 
Jif36i sffsFi Pi^tsna ^nti c^ 

^t3 *if3B3 cnc3 «rN3i 

f^r^s f3«tn '« ■iTftnta =?c^tn 

^ifsitr^a I f«if«« «rr?;- 

'« cn^ «it^9i ^f^'® 

I ^^i«!fsii ’ifjif^ f3iirit*r® f^wt^ 
'« iii:?cn3 
V C3^tC^ 

’r^ntfn^i ^t*iffi ^'« 

^C3ft»Tt*l V 511 I 





si^ti^ n«9rt^W ’?f??tc^3T I 

’rf^^ c?^l 

>[?»i «ff?r ^t=(*if ^ 

»(5T ?fTPnJtff I 

4^’F'®tC^ 

c’fWt’TT «rt*its I m ^t5 

WJf »T«f 

»it® I ^t^i, cnh^< ^l5?i 

c?f«rc»i ^iWT 

4^f5 ^tn nf^i ^91 

5^(5 C5^J1^ <4^15 ! 

nt^c^H I ^tfSul f^twc’F 

?ti<R 5Ttli ^ntfn 

33^1 «tt^J^|8 

^U ^1 ^1^, ^t?'tc^ cni:39 

*r?t^3i f?'® I 

’JWr af^W^fCai^ c^*i «r®T^ 

<5rf3C^ *ft^^t«l I 

‘Prf^f^TSfH *‘<Ifl ^*11- 

«t»T •rtf’r® I 

’nv?!? !i^!»t ‘fltrw fn^fi i 
«tnf «i< 

^W'e ^ 

itMiiilE f 


^atsf '«Jtf^l f«r?j i’ 5t^^t c?fsj3i^tf^j8^ 

c?« j)c«fr ^f^»i— 

’Tt?, ’Tt“t 5^:9 «ft9 5t^fil9 ^C*I?t9 ^C9l 
5n I fiftlc«^ <£rjt^f5*T ^9:91 c^f's- 
C^^tfsils CW C^ C9Ptt ntc^t I 
95if9?rft 9tl 9fqC<35(-“C*T C?, 

¥5C9 5n c?jf? €rt^c«^ «rrt^n c^'s- 
cJi^ffi^je c^ cnca a^iia i «ii^ m ^fl, 

’pafii, cat'^f -ii^afa 9t<fc®l 
f?, '8it9 afa ^rT'Stra 

^tfa *Ft®f ^fa I ^Ta *}a »rw f«ra ^ata 
1 % atcata c^tat^i atfa ^■\» 

«iWa «ita mltaiiJ 

«rjtas{BJT aFar^ fnca ^ fa aara i 
ataaa cntwta ^sicpia-ata, ata caata 
<Jif^ at« I 

^niataa fafaa 'awa—ata, ft's, catata 
v^fnca at'® i tf^faca^i artcaa ca® atcatata i 
atf®a >«ag al mtm TOa i 

^tana ^ai»ia. aftaaar ai<t'eai- 
fija Itc^a faf^aatai—at'«, at'®, ®tca'e 
caataatat ^nf^ra at® i 

f®^«n ca»!®ia ’tt^ 'ar»ia i at®, at® 
caata ^Tm at®i c^> ai.ntc^ 
c^l I atf®a ai 3Fac»i ^ata caR r 
^tana 4wa, at«n »itata 

iatr«a ^ttr-*n:a^ c®i wa ati i at®, 
at®, caataatai «amii at® i carta 







«iHi C5i^, ^ I 

^ =11 ’ifr ‘ii^fT=i ffl's^ii ^91 

1 

<ii<f!i ^C5jr c?«f w^tfsiiB I 

=?1, c^ =11. ? 

iTciSfli •f^^i f??i 

5ltf?a ^^51 I f^^t«T C^^Itl ¥C«1^ 

4? *\f\WU C»tw, lilfel 

f?»TtH ^wil 'e^w? f^’il^c*ii^ f% ^ta 
ft»i =11 ? ^tn=itc^ ^t=i^tf^ ^aata f¥ 
f^»i I 

asifa^ta^ nt»i i^tf^ai 

'sit^l, ®t'e ^ 's?t=r =111 ^^al 

af^«i, 'qfc®* =111 ^ata ^ilf^iKi 

«it*iai ca ^ta'a't =pca «rtl i 'fl^{5 =F^ta 

f*i^tl?i 

r«rc»i=f I 

*«’»f*r=i a'csffl 'a-f® 

nffeta f®^fg 5ffiic^t^=i I •rU“f a=ifaat«t 
at? af^iai fmm aMtnai cafac^c^a i 
m^wa 'ara^fi ^t^cna ^jt^i^i 
^faata atata f'l’tta ?^f^a 
c^a ^atat^l a^ai eftai cn^i i atfa? 
*tta «jtf5tai af^9\, ^tata ^t^ a^»i ai i 
C5f '«na'«at*ita ^tca ^faca 

I c»it^^ta 'fla\ "»ta% 

tatfa atai at^acaf af5|»ita, 

»itnata c^itaF^i a^faai 

lj[f%*i ^t^ifa ^atcaF ajtat^f^ af»iai 
m ai c^a ? -sf^ta atfeta afacaa— 
w ^faai ^ta fac^ra casft<af^i atatn 
¥laal;»it«^? 

aa^rafJt at?, •aw in ^faatfat»ia i 


‘alata afacaa, ca ^ai i caf^ aa^tca 
^tatca '9-fm ^t^sf ^fat^ a^tfta i •a^ 
atraa atata «ttfaai aai at^, ^ai 
at^, oqrafatca "sitata f?ca f^iia f¥laai 
catc'Sa ®Ttca^ fafe cafat® arf^a i ^rtta 
af^atBf^ai afaai 4aiJi aa^ faata ^nm 
^fac^faata, ^aa aaca attaa ?5 
?at^t®lcafaata~-'»itta 4ca atatc®l atcija i 
'®t^t'®tf^ cpata ^tf^fli arfaa^i faafa^ 
^^ai afaata •s® afa^, ata i atcija 

afacaa ai, caaa 'eitfaatf^caa 
c®aa afaai cacaa i 'atfa wta aata afaai 
^t^t^ai af^ata i ca^ ^afa ara aia 
affaatfa, afa c^ta atc^taa ^fa «itata 
at^ ca'faai a^iaf^ ^faai caa, ‘a^^l 
^ai afaa ai i catai aT&c^i fe'jta fVfafir 
^tata ^Jtfe, fsrsf afaai 
aac^ ^?fta mstr^c® ^^ca i '•ata at<tc®i 
ati^raa a® ^“tacaa 'sitfaca^ ^a atfaai 
at^a 4 c^aa aai! 

atf^ca^i 'sati'^a ^tcajai, ata 5'Jt? 
atfa catacaa afaa^ <*1 a ac^i c^tat^a i 
cat^lta aafa^ti*! at?:e acar f^taa i 
ata faai »«’? a'fa a'cfei f^a i 
4«pafa aafa^tfl^ at^c^F f^wtal a^taa, ata 
^tnfa ‘fl’F ^fn lataa ? c»F\f ca^a 

1(5 fa '^t^ta S5s\^a ^faai ^"^a, 

afa^aa—aaa fa?®tai caa f^ai, ^ | 

^aaDl aac® ^ca, ai ^tft caa ai i 
c^ca5i ast^ta T^% f^«’ ®tcaa 'asr cat^ 
a^ai caa i ®t^ta aai fta^ «itaa1 
»r^ca alatft, ^rtaatc^f a^fn a^cas 
iF^ca I ®t^i ?lca ^fa «ita favf^' ^ftata 
*ft^r®a ai i 

aafa^tat at?? aaafta «aaf ®arcat^ j 





'■rtWcvr I ^c»iir, c?<n 

'Htf’ntft, «rt^:^ ^tcii fiisc^Rfli 

f?»it»f f«f^ ^<r5f 

I =S5 

^fiic*R—*itc^ 1^1 *>•»[*! 
»ftl5R»c^fe fT^ »r*ffir?l ^zviz% I ^ 

<i)5T I «ltPlfll 

=?f»lC»lsi~'«rt«(Fl CFt%5 fBf^F'Ss’TtS 

^9 ^tn^fts ^ns c?91 
C9"r, C9t%C9f C^1 '0lt>lt9 'flV9tir C'ST’rl ^fsis I 
^B\ c«i 'Bjtnf^ ^tc^f c^rr^cF^ i c?:<rfij 
=itff ? =i1, C9t%9 ^:a 9C5I 

^*1 C9ttt^ «<l?p9t9 C?«n 

«fC9taR I 

9»n 9tw, «r^5l f^=T C9t%9 ^C9 «lt9« 
'SfrsTSF ©t'S'tS %*|5T I C9t%9 CSt’f '« 

^*[9 511 I 

9i»f9^t9^ 9t^ 9f5^C915i—'Bjt^^- 
C®tt9 ^i:»r ^ ^ ^Z^ ^'tn.f’ll* 5^« 
I «Jt9Ta «Ft>p9I1, <<919 'srts <il95g C9^ 
9'55 I *n:9, 'sifa® ca^ i ^z^ 

TO <^1^99 ‘U^F*fn 

TO Etta'S ^tfna TO ^|9 

a^nt® TO1» n:'? 

5i:a^ cn»i I ^r*Taa fwca cTOa 

• a^s'ntvfel nat^l ¥ca cwzn x^aTO9^97 
^’isr, C9 C9a ?caci|, ^tt^s 

<519 acTO I '«rt9ta ^Tt»iPrat5fl?i 
C9-I 9ft«f f9caf^»i I c»it«F^ 9^9 fncal »t 9 
•r^s 5Fia f9«i I 

9t<lT®1 ntcfa af»1W5f, Why 
don’t you see me everyday before 
going to work f 9tl 


Very well sir, I will do so every 
morning, asifafta^ 9t^cat«r? 
c’T'ita C99 I f^wt5C5ic^ 'sta^tai 

ntC9'9i 99fa5ta^ 9ti fvs awa sn— 
fasicaa nat^tii cvat^ai. 
a i cnta ^Tfaa raa«» 

af^lC’ia, You need not come 
anymore. 

aafa^t *t«caa *fa, aafa^ta^ c^f*iai 
^fiiai atfaa ^lai i 

>itr»ia ataftatf% i cvHa’^ fs'^asiRa 
^IFia na ^t^ta if^a^pta ^at^ 

5T9tcatc^ &t?i cel’ll ^tc^cis I TO^F wa 
itii fnai aafaFta*^ at^ic? afi»i i 
f^fji faTO faat? ajf^a fowl’ll 
5Ffac9ia, tfifi ? ffcaa afar ? TO 

ttata ? 

^tiaa 5n, TO l faat^ c»iat*iaa cat»i1 
TO afa^itcaa i atn aTOa ^ 
«rt*fta^9iT a^fl^ ata to fncac^a i 

atfe! f^ca»i cat®ii toi 'si 

vitatcaa f^F cata Ta:»ii ? c<f 

ana caatca ? c^tata cata atcaa ? «itata 
tr anaa. uTa ai anaa, ca^ alcaa a11 
ajtvitiaa ac^ cat®? cto c^C'I's 
anaa ai i 

ata. «<iaa ^af^^a v^^fena 

«itaata aaa faJ^aitfa cal, asaa vrtaat 
«iia f| aat« •ttfa I fnfht*! 

ajntlacaf wtnfa ^t^na froga, 
«iill «itan?a nw a^l i 

«rrai. ^fa ‘saa fav^TO TO 
nvc^ ca«r, a^nasi ? ^tfa c^l <aaa aFai afij 
% <1 ‘c^*f ^ut^Ttlc®’ ‘lalt a? csHwi 
^ 96 ^ ffim ^n^f TO^rtfSi »nF, catli. 



mm '« ftwm [ H 


nt^*f cT«?i 

^trs *»K 

«T«a cT?c®i frc? m f^a 

c»it¥ «ns^: m^f^rsia w^'e Rea i 
^ayr»i c?i • c?n ^faai ^tRrai i Fr?t 
JT^arffcaFa ?9i gar affaai ^Ttaai i 

?t^af»ir»T=r~c't^c^ cm c^, f3F 
nfaRf^, fV fecapjj fV fifeataF=r 
wN c^i^—tt*rt^ cnc*!^ 1 ^t's 
aR »ii^5atR 'oRca aae^ ntae^i cm 
ftrRl c*fa'e ca^ i «itaai «rtR, *fea 
cafataataa R^fR^eai ^a^fS cati?i «rc^a 
cs^ RatR:«ia i 

aaR^ ata^aRir»ia, ■^z^^ ^e»fa atata 
ajRa^ aR '«ate^ l , Osteomy¬ 

elitis, Osteomalacia, Pseudomuscular 
distrophy «Baa a^ a^ ^ai feR uj^vfa 
a^ar acaa ai i ciR aasf aata 
aac'® aca, ^R 'eaa ai i 

^ea^ RR ?caa i caca^ RR Rear's 
n^tea ne^a i 

Alta'S aReaa, «ita at^ a'a at^>4i^BftRa 
^ea Common sensejSea* anai ca« ai I 
Zoologyc^ 4a^a *Ta ♦a’fiS c^eaea^ 
catR^F *r?la'ta i^etf^i <fl^3fcaa la 
c®i a^tea^a afcaa «iRli aa^fta ataca 


^-afa ItJfeeacIa c?ai a^ea e«t»ii «aafwa 
at^R aFea c?Rea R»ii catca catca 
le*^aff^R{3 cae^r ca»f i Bivulvc 

a^aai far!?v ^raeaf Rfwtai ^ai aeaRa i 
'®i5a'e^ ^t^sfa «<icafa cata <<af|§ g«Tsra 
cae^faR ^aasfeaa ate^ aRea 

Re»ia I c^e»^l5 aaeai, atl^Ra^ i 
Rs!^ caRea aaraa, ^ea tali R ? caeafiS 
cateH ca^-ai ai i aa^ af^sjR^ 
^a'sat^ aca a^ie^ii, 'sIt'S 

^tl I 'sll 4^11 Rudimentary atlasR^a^ I 

^tR aaRatat at^a atRaj ^Rai- 
R»ita, atai a^aa R ^ata« Rg 
aa I *?T^I aRatR, ^tgta aR^ 

*tRR^ alata =?catn «rtata ^aa aa 
all I «itata aa^r 'saa ^a Ra i ^tata 

site'sa ^araR ^aa aRr®ta. 
^le*! ^tata «r«ta «iaa ^flai- 
aa; =»11 R« ^tata ^i^asr^l »it« 
^Ra|a caV®taf ^t^tcaa '«?R^ ^^latRn, 
^tftai |*?1 ^Req aaR^tlt at^a aRR^ 
ag ajRa R^l ^le'® Rg Rg aaa RlR 
«rt?aa ^Rr^ ateaa i aa^f ^tmn- 
«rte»it5at'®R 4^eai ^^^tea 
^le»t at'>»ii eacaa ^Rai<s a^aaaeaa «ny 
'<^15 ^ta^ >T"*iafen nu ^ca i 



^11 Fsitc^wi '8I'^-^c^F fR ) tftf 

«ft^(5r^*l, cw’fl, «fc^i<p{8 ’illt^?rt«fsi ^*1} 

’I"pf5 «fnt3?=f I C?t^—f^fefiF^t^“»lt^:^tStt3fJl 'BUf^l 

»(t%5 c^Ftn? «[’«m^ 1 ft^f^ft»r *« 

'or^ciT ^t^it 



^^\ fSilj I c^tw ’t^sf 
c*i*rc3R 

^~C!?W|5=I, f*»^l^'««it’T, ®-9t^l^traflT?, 

p—aic'stsrtsfft^ w— 

*t—srt«f ^1 c*i*ii^ 

‘<f|5 c^lm^ **^15 ^j Wftil; cw — 

’i«n frt I ^'BTsrp «rfTl (Mitochon- 

cn^« C^ Cft^ drion), t¥trn *itetf« fW, 

*Jt^wtrftcn n«>i nUf mft- 




mm ^ C >r^frl 


»rt«Ftc5n <tr¥ st^ntcwti 
(ijif ^iL* c-^rriSc’Ts 

f^rrtw 'ff*i’Fl • 

Ifl fW® >it^i^tsttsrCT?r «tti:^ 

•rttcntr»it*f, t®itPr i 

'eDNAi c^twr «rww ’T^tc’t’Fl 

«i^il8 **1^^ 

c^tw ^1 c»T^ nft5t»i^'S»^?t I 





^•1 ^fef3F?tr*nf c^ (5ftc*itrsft^ 

««^^fw3r ®t5tat^ «r:iiT^{3 csptws 

^Tt'©^, 'HMH ^jtf? © f^<f««( 
©III fs»§finit»il5 <©I5 cN*irac^ 

itfli I c*w- 

C35r tfTW5l <1 CJJ^r^csni 

©ti c«rtl85T © f>if^i®?i wtfi I f^^- 
«T©j©cfl «ftf*i©i 

c*r<n ^f[tr© capNtlS^ ’«i»!i l^til 

c©twf f^©t©t5ra © fstf^ri 

c^Ffc^itrsftt*! *rfi*r© fii c«Fhil- 

C©tWl CTC^Htn ^ 

^tui f^fw 

©t1%r© ©tfwr® -fiff ^ 


c©tw nfi*r© "Sr c¥t?©fH capt^n- 

I5c^r« fqn^c-r Ftfir® ^ 

^xi »rv, it»f»i. I©jtf^© •rft*r© 

c<ff1^ti8!» ©©13 

^•nt «rr5i© © 

€rt%fl ^^©1 'fU© I 

captsitiSr^ ©^ «rt« 

^?a«i ©w ? c©wl8^ ^1 

m ^t9—caFtr>itcaft*i c^ f©5T 



spn, '® 

I capt^itfS^t© sfTtsf^ 

^r»i ©rhwl 

(>) ffc’^i 15 Pwi ^if^© 

C«ftf53T, (^) 

wl5®i © ’©t*rf^ ©©^f^f^ 

c«rtl5=r, («) f«©f©fetif f3i^§F¥ ©trtfn® 
(Deoxyribosc Nucleic Acid) Tl DNA 
<11^^ (8) flt^© ^itPf© (Ribose 

Nucleic Acid ) ’Tl RNA I 
©K «lt%f©^*l© ^ ) 

•m* ’T^ijs' caprtt^ ’rtn ¥n • 

tftt% © fefiKfl f©©^ Cl It^fT* 
©I DNA-i ©m I 



f®. 0 )^. 01—flt>!tf^¥ c?<n « ’It^l^tf»r*f tPyrimidines) 

fnitci c^, D N A t5^ i 

«sFJ?^Pffe ^ ^t9 ^«Ftc3nr w--f®^ftt^f«f, 

*tTf< I ^ n«*n9 (Dcoryribose) t%C^3f (Ribose) I 

W Thil I 01^ ^^9 >fC«fJ |t^5t9t»\ Tltlfll fFCIW WS I 01^ 

??»tt9-oi>r, f®iif%rftrTr«f, w^ ^pi^Ifi ws or«n c^, fiwtw 'e 

C¥tfil¥ 0J9^ Ft« 4»n5fl *tt<^ ^5»l5tl 


o 

11 



c^^^ C^I 01^ m f^^««n- 

Wirw« f»5vrfi¥ ^jtfH®. ^"otrof^, 





fpcasa 51^ i 

»«ww ^t^ttf^f^ir’ia ^tai c»f<n 

DNA-uqa ^fjT^tcsfl c»Ttntc5?a 



I f^'<j|^-iii-a '« f5r«?t»T 

B—?n c»Ttnt=i^® 

ST—c%*f (Step) ai at*f 
S—'^’fta (Sugar), P--:^jifn‘fe 

(Phosphate), 

(Adenine), 

G—Guanine), 

T—(Thymine), 

C—»ft3|C^tf5p (Cytosine) 

I li[ta cart^t^r ?T 

(Banister, fRi5—-B) nl^tapta 
(§^gar) (Phosphate) wtai 


c^t*rtc5fa «ft*f (ST) 

C5rt^ cac»fa atfli i ’T^®^ 
canwci^r ^1 csr^fi c^i’T? f^wt»T 

aitf^^tcaa ’atm I 

<i^\ f53i ai 

5Fai ’ita I 

RNA DNA-a *(K^J «ii^ C^, 
RNA-c^ 

(U racil) I RNA-a 

ui^ <8?^ I 

f&C^fsT *{'® I 

^fl«r5T DNAa uiaf 'll a; c^1'5l 

c^u\^ ^tai c»iint5i'®f^ ca c^U 

’fWcsjl *itta r*if®a f%t»T 

^^5 fsit^-f cifi I cercs<j5^ 

cast® ^1 <2it?i '®*it'«*l 

asji ??a I ^<sit»i1a c^3? ^t*ni 
ntf 

•ttf^, c^i^atn c^ti®a ^w>\ ca^i^caa 

^1 ’Ttn 
c^Ftiaa: 

^W\ ’?ta ; «r<t«s ^ ca>iTOa fawtr^a 

c^tiaa a^ca i a^ra*! c«rti5a 

>6 RNA-cac»iata ^«^*f1^^:=^!^ DNA-t 
wlft <fla^ DNA-^ faiira RNA-cai?wta 
^®atfa vca i c^traa arar ca al^catiwta 
ataa 'atra* ^tatai RNA-«iia »wi ^ 

afan aataa ata «aa^ <Sr 3f;f»i RNA-<aa f^l5 

'<£^t®a cataa fin<?ca taa^a aa aiajS autfaiai 



ilt§, • 3 

c«ftf5ws ^sf^- f^csRi ^fiw a<fl c^, t?l csfffesr « 

VIS I rna-(1i 9 ftsi I c^itfSsr fe«*ntvs f^, 
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«»5l^ f63( 

caftmtcvtiss stal 
5(t5(V '«v|5 


fl3i 

«r^"r s^t=T, t?ts «f*fs cvt^ vtc*^ fsss ^t^ii vts 
f^c-is I ^is cvts-^^twi=ni ws vfT® 
sts 'i!s- 'e 

CSt’ltl^t’t vfisi cvisilBv ^5lVS- 

CN-f^T C^s*l VIS I 

cvts-fsvt®fii?s »r5?is DNA fstsfs 
'sisfin ^'jfs VIS «fls^ ^fttv 

^facv^isj Stv I CSC^^ DNA ^t’VSVI^'l. 

I CVtS-f^tWI5fS JfsiIS f^^- 

cvtiss srts 1^15 ^si 

®fets c»n»is «i«jvis «rvts f^^vttss 

ST’ff5?t^'B?tS DNA vtiv «<s^ *tis "OTtVrt 

ss I ^?tiv S'k1*rs"^sts Stf I 







’if;? 


sftw nfaf^ I 

nf^3F *« c«r^ 

«=^niicn ’fir i ^iMi- 

'6 ifjfh ^*nj 

■*K <««R’e 

fl[*^ nft^w «[f^ntf^^ 

*rt^. «i^r, ^t6*i^^r 
l^rfR 5^R«f fen^*ra ^c<fT i 

w>iR^« ^fR, *r^i ^ '« 

fenw. R<t? 
att^ ar^Ri ^ff^trsr 'fl^r^re 

>155 I 

>s?i< caifeni •sjs^ i 
-- >1^ '« cii\*itR5 »i>iw^ 

«rc5^ ^r^'rR i 

«j*j 5 »it^cTff5r5r? nffl*rtj>( 

cafi awjf5?i i «rt*rsr n?rc<sf siRR 

«c«fl Rni 'a RRi? fRc? 

^ c>iWflr>ri ®t^ fm 

7C»i *fR ’^^'® 

«ftt^i c>R w ^tin 

nm *fta x^wi «5,’?*n c»irn i «5r 
Ft¥i m Rni CThtRfli ^*ni x^ 
Ra nt>i ^?n:^ >tti:^, «!« 
¥51 »f¥*i x^ 

5tl ¥ »|^5¥t5 155 1 

CThtfltW 5CW ’¥R55 ¥51 fW 5t5 
CitC¥ IJW fee? feo? 5tl¥ »ftC¥ 


^^e»i5 9l^5t>r 51 ¥e¥a fe^nt^esf cnWto 
sft^t^r ¥e51 «r¥t"r C5» ^tc^faan 
^^‘atela ¥JtRt¥tf^te^fe «ii^¥te5 w 
«11¥5 Fre55 «lR CT\5tRe?5 ¥^»1«t5 
fen5 f5^aS||*i I «r>iw¥; feea^rc^tm ^tc5- 
f5¥tc^ '^T^^ c>iV5tR nt»i¥ 

¥[tc¥5iiia^ aiRj 5ie5 5t51 fe^5i 

faapl^ *rfa5t5 «ft5 ^-5’ RRa^ 5i 
9I¥ Fife'S ^551 at¥t5 55 I »llfevrc5 

c5\5tR5 ¥5 5t5te?5 55t¥5 Rh ¥1 •ili’aa 
’sif Rfacf m I 

R? C5e¥ f¥¥te5 5^ ¥fe 55» 

«1155« ^ 5^r» I C*A5tR-Rr55WC55 

«ir¥5^, ¥5^-C5\5tR5l ^e»15 5^^ 

¥ei ^ta 5e¥fC5a fiiRca c5¥Re¥ 

5Tr¥a ¥ea atc51 

58 fta ¥51, C¥t5 C5Wf¥5 5»I ‘ll¥5t5 
C5 ^•l C5C¥ 5>T ^t¥55 ¥5e^ 5tC¥, C^ 
€iR ¥ R^i ¥5e¥ 

ntea 5i i 

car^ft^R—¥e5C5 feiai5 ¥tr¥,'£r«ft5^: 

«T^t5 ¥511 ii¥, «ren¥tf« 

^t5¥5 *55^ ^nafe 13f¥t5 >Tt551 
55af¥t5 »lt5e55 fe^m 5?;^a¥r¥ffe ^tl¥5 
whtRfl fe^mi car5¥5 ar»i ¥f5« 

¥te¥i 51 fnfe¥tR fafe ¥i5t5¥:» 
9[m 555 5ia¥tl ¥5H «n5f¥¥ f¥»1 ¥55 C^fe? 
W¥: 5^5 ¥tiar5nK*f w 5j5ftw* 
I IIS tar ¥ tfef ¥R¥ 





'6 hfsr 

(Slftf^ nt«Ti ^ I 

Ti 9*1 c^ cn^ 

91 9FC»19 wtf^ ^WPTtr9 I ^tc*f»?, cn9t9, 
9Tt9, *ff, I 

C9\*ltf^9 ^^^t9 «rt9tw ^9r9t9 
mi9 f^^n c¥ «flT5r, *rf«c^9i 

CT*r*itff9 ^»rfi9 «tt^f8 c«r%r^9^- 
C^ |9W ^t99 I '9ap:^9 Jit'S C9J19, tff^Jl— 
*ltt^ ; f^s^9.“i5tJl?i; ^9.—C’f^af; 
5^«f—; W-*^tai i 9 ^—^i-Kt i 
*1919—'^Jft»l9f; 49^ 9t*l. ‘9|9('1 

^ «PFt9 9^9 ^91 arfill 9t9t 959tH9 
9tt9 nftfss C9V9t%9S 
JTt9tt9T few ^t^Z^ 919 Jltft'JFl ^991- 
9^ '6 ?93Tr9 ^99 9tt9 C9^9lf9- 

C91 9t9tt9T ^ 9^ 5[r99 5ltt9 '■if^f^is | 
»«lfe 9? ’9'|8r^9 STS f9^9 I ^3? 

^f^9< C9'Nt%99 9t91 fe<,*t9 9^ CvSn 
9tt9 I 9-tt9 9yti ^ar 9!¥ « 

f9*W ‘99^ «r5I« %t9t9^ •Il9fsr^t9 
9^9f9'9l ’JCVS C9Ft^9tST«C9 9^ 9*^ 
^C9, 4991 1 9tt9 •tfflfp'S I '9199 

W99tt9 9rtS 9^ ^C'59 ft9 « ^ 
91 cntR9¥ 9^ 9tC9 91^5 1 59fH»l 
'8 vfl?f«rft9 C9\9rf9 f99t9l99 9t9 

,9t9 C991 9t9 i '991 9ait^ C9Wt9f 

«rw'e ^t9 «fl99 49l9r*t C9V5tt9f few 
Itai 9tt9 <flfe 99 ; ^¥9 ¥ 

^¥ twRfti r 4iit 9^ Hacmatcmcsis, 

Ctffe. nt9tfiiT|, f9ffer99i «Mfec9ttn 
to9 ▼•ICfT I ^9t99 9^ %'®9< W 
'9¥«fft9 C9V9tft9 »rWt9T 99t¥ 

fi ¥rtlTi ¥f*f»R<’a5ar^t9 <9¥«r¥t9 


9rt1 >U 

C9V9tffe 9«5fr¥ 91 fefet99 9t9T 9t*r 

¥t9l «flfe C9\9tfl9l nf99tt9 C9 9?[ 
fe'»99 ¥t9, ^t9 9t9 'fe9?t9¥ I C9 9?; ^£9t¥ 
99 ¥ •rt'5t9 fe^9 TO *Tf^'5 ¥9, 
'Stt¥ 9C9 9t*l 99 ^ I 

9^ ¥ feTOt9—9^ C9t9t^ 9<f¥ « 
9¥9t¥ f99tcn9 9^ 9p!B¥99-r ®99 *t9M I 
«r9t9'5: jr^t¥t9f ¥ g'f^tfetw 9t9¥ 
fir¥t9 f93^c«l 9^ 9tt¥l 

(Cane sugar) C¥t9 ^tf*r5 
91 9t9¥ «f¥t9 4*l9[9ftfet99 

9t9tt9T 'Blt#f^«l ¥919 99919911 f® 
Jt^C¥t«f ¥ ffe-aPt^W 9t9¥ ■r#91 fe«.99 
99 *99^ «i)¥t® <991 ‘|9'5tS’ 9tt9 

I cnt*lt9t^WJ5, ^9tt9tt¥9 ^TOTO 
9f^ 9pf ^C9 19C9 9tt¥ 9C9 
C'5<fC9^1-C9tt^tflt "t^l <99^ fesnst^ 

'if ^9tt¥9 ^9t9»ft¥ ^519 fTO 

9t9 9C9 ^f9t9 f9t9 9tt¥ 9t81 '«! C9t®l- 
C9tt^fer?i-r#9l I 959 9^ C¥t«1-C9tt^fet9^ 
-t#9t9 9SI «r9¥s: ferBr9t9t9r, C9V9tflpl 
9t9T ^9Sn^sr 9t9¥ '99[Srt^9 f9¥9t9 I 

49^ ^ *1#91 TO1 9?r9 9£9J C«rti89« 
n9t'^, fe9t9t C®*I, C9fi 

«rtitt9l n9t< fesTtf? « «p»l 9fe9t9 9tt¥ I 
« 9ft»1 ^t9T fe®9 «f¥t9 
f¥g f¥l 9g^C® f9¥9t9l 9^; 

9f¥¥t9 C99f9S¥^ 49¥€f¥t9 C«rtfe9 

'e'Slfs *rf9tW 9t¥t9 ¥9f9¥8lJt^ 9^1® 
TO91 9t9l 99t5t9 99rM ¥91, 9t?t99 
C9I^ C9 99® fe*rt'ft9 f9®9t9, ®t9 
¥n-rfe ««l^9 951 :® 9^t9 TO ®t9l CTO I 
9J9¥t9 —f5f9 ^C9¥1 91^ HjM?® 
¥ ^9t*nfi 951 TOW TO nfn ® 
8TW9% I TOW TO ftffetl 9?p 



wfif'«WIN [ 


^iT ^ tTi I 

mfl C^t*l»l^-«r»rt¥¥ (Demulcent, 
soothing) « (Laxative) I 

3Ti^ «ratit ^iizf\ 

cnt^-'^n, 5rt^-’^ (Ulcer) 

'« farat*iif ^cw I 
^C»l *1^ ^ I 

irt«¥, ^ 's c^i?=it“r¥ '51^1^ 

c^i^Rtw 

srtn aitartu 

«rcit»t I c’f^j 

^vs: or w 

tlt¥* cnt nrv 51^ 

cntf^?K 

>« «lti5H»rt*l'S}t« *fC«fJ f^«T 

11^ <?\A^ ^^c^l I "(t^, ^ 

<€ *1^1 

fsran ^11 ft'9cwfl > 1 ^ 

^ipm or<ri ’iti i (Styptic) 

f«[nti^« I ’^^ai c9tt« 

w=nf I c^aft® 51^51 «tcni 
««ni 5it»i I 

’ig^c^tn’rtfl n?t< i 

c^ cvt^ arc^i ^i»i c»fl mm 

^11 cir^'ewa ^ 

i?®»rN*l I *lf ^i- 

«««r \V^ c¥t*i c^cai ^^'9 

wiEtw c?«ii iji =111 «i!ra>5i^5- 
iftcm cs^ah’w^i cTr<n cncii* 

• ftl? f^^5*l ‘wfJT '« f^ait^l* 

*tf«^ >it^, 


*ir^« ^Pri «rt«rj^ 

^ (Vehicle) I pT'am »Tf? 

« <s^r3 f^'S' 9 ) “fl" 

f?r»i ^ I 

f^Hc’^iar's *is® 

nt^?piB ^ac"® ‘fla^ ^siN ^f*i^ '« 

5faata ^rratn ^ai 

•i’f 

si’j' 51^^ c^=n I c*ft?l asf^ataarr^ 
1‘i fsjf^ra ft® *it®R:^ ^aftaa *(® 

fs(i{9^« <ni»ii[a I 

as^Dr®3 3^^—^C-I3 ^*l5r^3 31^3 
df®3 3^^ (Mechanism of action) eJtl 
«(5f^[3t{5® 3511 3t3 I f3 ^«>5T C«r:^ 43^ 
C3®tC3 ^X 33, CnI ^«Nt»13 «13TI 

f33t3 3F3C51 aj^ f^F^tra af3t®JVC3 ®^*f3 
33. ®t3 ?F^3*tf®3 331:^3 fen3 

f3f Wrtl»ft3'*rt® 3^31 ^i-sa I ^^C513 313 
i^3l 3^3t3 I C^WtftC'fa 3t3 3t3 N® 
C33 ^31 '« |J3t3t3 3313 C3\3tf^ 033 

303J «I3f?® ^®tO§ar <«5[aftf033 3 n~^'^ 
^5^3 33 C3C3^ 33f3® 3#3l a^lg- 

fafill 3C3 3t3 ><13^ 3033 3«tl33 3031 3?3 
33 I f3f®3 cat%3 C3\3tf33 303T 
^3®t0^C«f3 3tI3l f3r®3 «13^ «nf33 

ftf^3 3taft3 f33taF3t3 ^33t0^af3 «fC3 fw 
a?tr®3 C3^3tf33 3t3tC3J 3^0® 

JCC3tar 3 ?Ftf0^0af3 3f33t3 f®3 f«i 
3331 3t®tt33 303 303 33 31 f3? 

3f3® 3^1^ 43t3 3?[3 f«3 f®3 '«*rt®03f 
3t33 3303 <3^^ C®C3 C331 C30® •ft03 
fV 31—®1 nfl3l-f33Wt3 3irc*l3l 3t03i 
•1?3l C3\3tf3 3t3033l ff^3 ^•ftOI «f3r® 
C3\5t033 f330f f3f33 33 f303 W 303033 
C3f C3^3tf3033 ®^*r3®tf ®1 C303 3||3 n% 







vfli ^ ^1 JFt»!ir 

«rtf«r5Tr ’<^t*rvi «Wfi[t*nf wtf^C'a? 
«ra*rtn f«f f«T *1^ 3ft»r<F^c*r?i ^t\- 
c^i ?lf« cn^ ^tM^‘3;<, iit« 

^ti sfh’F ^-t «r^t^ 51^ 

1 5r?*T *r?i¥i c^c^f 

a, ^^15 

« ^8f?[ 5J^ c^ 

ac?? f«^U f^*rt^-f3Wl (Meta¬ 
bolism) f^'Btr^ '®i ^t»i'«tn 

»l^il •ffatlCT «r«Jt5?'5: 

I 

<iht ^15 *t#?l <35 
=n f^? 

<it'«?'lT^ *i5?[ 

f'rt’psi'st VI I 

^t>rrr?a '« c<i%^5p ;rti^8r 

JLr^tw "t=fitc^ ^ I 

^’SFl ^1 5I35=f ’ll c’l’f i 

•rfir«rli*i < 3 ?t^ si^c»r^!T i 

51^^ jr^r^trwa iK «aptr^iwii 
^f% 5?1, ft«|5 •ffl’fhftl^tsl 

i»tt»it:^ f^stiw W’Fi '«tc<fi ’it«r? 

sft^TK njowt^ ST «ft^^: I 
C1W1I ^jus ir 

if)< <tf«*rtc»i vsitfnr 

^>1, «#, CT?. ^% v^\'9 


sTt*r=f srt^lS fe^rtftsT ffs ni hi 

V* «rfic^c?Tr «rf^vs i cft^ 
’ftTJM csnr otfv’fsjMir 

<rt^7*T ^rft, *1^ '« w? <ftspT?iff 

r^‘35ifqt^ •r^r^Pr^ i ^rr«ni 
5qt^ 'D^Tt I c >ic^ft q[ 

’jTim Ji^r® pj'smtsT s^r^tsr « 

SfNtS ^t?^C5IT?I 51WT cwtc-f^ ^tTI*l Pif^^ 
pRi, c>r fr^fBa i 

^tTi I >itsrt9 nfwsiti*i 

’BjTtPr^ ^'^sftsT I «ntPT® m? 

^nTT ^'hf 'flfjS 
sFafjif ^jtPr® ^^rgtcafsi *niJit1?r 
’TtflT pTt“t^ '«’F'5tC^ VH 

’FSI^I I ^Jt<Tt?l{5r’F ’«rflfsT¥ 

f^SltCSTir ?fC9l s^t^CgtiraR 

^ CRI^I-tST I >T^i^ *ttI1 

^tTi ^t?tgtc®TST-^^sT I 
?tlc5tcwsT-^^W9 ^t«fl5 si-^f T’W 
*113 3ft^ *ffil«lpF^ ^C¥ 

pTSTi. <ii| f^3f csz^ cTr«t*rt« fkv 

*ltsT V I 

*l?r» ®mi’&ar, ^sT^tlS«f, ^Jt^tWf* 
c*fC3tfwc®w « »itlr*r«F 5»t^¥ 
f^tsT 5Tr»j isftJ?i cnz^ I c^ »r¥»T ^rtrarwr 
•*s(¥t^c*i3 *rfif*it*i ^stm *iwj 

^g^*r I "l»t# ¥ c®iil5_s^ ©'hitt’few ««!^(sff^c3w 
»Tt¥ti3J flPrr® ¥*tt«fl^ ¥11 

fsPii^ Jfj¥tif ¥ 
5‘ti^t«f flPirs <113^ »itti:*r^ 

31 •iwKc^^jtlS ^TrtPi® '« ^PR 

l*ft¥fir^ ¥111 «ll¥l»f f3Wt^ 
3tl*l1» 111 Cl ^^¥1 %i l^lRi 









^ 

^«fT 'srtcw I 

3ir^, w ^<f=i'« 

5r? ^t'« 

f^?f ^91 ?9^t9 I 9r?I5[ 'Si?r?t9 

*r^ c^9r=r vfl;^5ftl3j>T5i^59 

^1 f¥ ^1, c^ ! 

9?9 *ir*fT -^*1^1 

^ SftJTl 

c^c? I »ft?i ^5i:99 cw:? c^c'^i- 

'!?f’rfl ^13 31^ 

9f^9t^9 ?t9 9t»fl5ft^ ?r» C?«f1 

C’fCf I fnf^fHcyf? CVC? *^^5 apfg ^23tg n3 
^"hr 5fr<fi ?C3 31^ C3f«ri 

C’tl^ C9, ^59 

315-fir^ f5ff5if*f?t ft^f?3r c^c5 «*frt^ i 5ft=n 
<119 =ltJ(1 ^19*} CW«ftj<5 cell 9^19!? I 
<ll¥3rr»l9 9t9«f1, fpfj 'ST'^jf*?^ ^It3ft9 9'^5lt3T 
9t9|^ 31^ <fll9i*f '!?t9tl9tl*^9 ^31^1 ^^t9 I 
<BfJtf5l® «I1T1 9r»I <*l9in ^sf^l C?f«f1 

9t9, tH^ 9r*13r I ^t9t9 ^^^91 

^C91 sfC^, '€ ffef^9 3ltatf9?FTSrf9^ 

' s 

JfftlfJp® ^9tl=ltC*t9 99 I 

9^ 9C9T « '«ltC«lt9 3T«,*^C’^ 

'«ntl^9'ri9tf5?F ^'S.*f9 99—-ml 991 <1198131 
VI f9Wl^ I <ll|?pn 9Ilt{%9tC9l- 

fg9>I^9r9 'St9l ^9t^9^»t^f%9 9lt9t^ 

5Ft^ 91 |9r5t9^9 9rsi 9tC99 I 

^*r^^9t9—'8lt*ltl99 l|^9C9 9g; C9 9<®- 
9tf^ <6 9^ 9^9 ^t3f 9lTCf, 'Brt99l 
^ «rt9l C^9 Orf^ 91 I «1t?l9 «t9^9 
9lf99l Cn f99t9 51^^ JJSft’f 9t9r^9, <5t9 
C9t?9 959537^9 9:9T nr99lt^ I “9^ 


9t^1 f'!5t9C'®, 9^ l99i9: I 9t»«\ 9! 

9C«t9^; 11’—*9999 9t«t*T 9^Cf, 9t9 5^9 ; 

9^ ■!?'99 99*9 >119^ '69^ 9l “r=ai9\9 
9^99 C?t9 r* <9^ ^tC99 f9999 919199 

9t99t I 

'9t^f99 f9®att99 CwViir'S C’TCf, 

9rtc"t99^rwr9 9t9Ti9 9t^9 vstntitf® 
’TTt’r '« ^ficw9 *ft^t9 nt«t9 Jt^r9t9p 
^«vn9 9C9 >99*^ <5 rc99 wilClS C3^\9»if^ 911^9 
9r9 9tc9 I jrj9t<^ C9C9 9tC9 9tCn *1^91, 
=t9f99 »{591 ^1^9-9t9t9f99 «f1W9t9 *ft9 
-t#9l, 9rC^t^f^I5^. ^tf99, C999t^9 *191^ 
'e f®^tf99 n^K^^Sf ^‘V'T9 99 I «ft1- 

9^ <l9t<^99C99 9C9T <11^ =9991 <*firH f9919t9 
999 ^ “tfe9 '919919 99 «ft999 •r9tr<9 
9997, yQ^ *99^ ’99t< «lt9t9 f9^fl95 £rf^9t9 

9tcn 9rcn f<f^9 >£5{_8r}-li99 9^"9c4 c^zw- 
gi:9 9t9 <119<> ’^tC'*9 9i:9T 99 C9\9'9fV 
^9 I <11^^119 nr9*rtC9 Sl^C9t«^ 99 <<9^ 
*f^tr9 5119181 31*^<9C*r 9C9 

91^9 ®tC9i^l^5 ^Tl9 « 81C?19 <l93ir3lit9 
91^ <H9^ '9*9 nl9 I 91^9- 

lSlt9t9ifl|l5 ^Tl*T '« 8f^ 931*1919 ni:9 

<119919 C9'l9‘tfS‘l9 «119^9 *i9lC'i{9 9C9T 

«ii^9 9:9 9lc9 <119^ «fr9l^9 
*lf^ ^ 9t9 C99 I 9^1 9l9«1J <11^9*1 93^1919 
<£tf3fi9l9 ?r^l9l^^9 «1l9f99 « flfl^ 

•f^ln ^'^9 '®99*3^‘f I 9?fl '|f99l 

C»T^9n (r9C3I 9^ ^l<.*t<<^t< 9'«91 9W9, 
^1 f9C“l9=5lC9 ^C99 ( ^=59^ 

f39ltt99 95lli:9\-tC919 9ll*lC9T 9^9 =^f99l 
^91 9i:^l3[9l^I93 31391, >9^1^ C^1 »rl^f®’^ 
f9«lSl99l9 ^9 9'«31 I 





m 

3 (^fef 


^0*! —O?! m 




c^rf^r I fk^ Tir5c^ 

^ t2m I 




m^ c^, ^uim «rt% 

I ^ 5i^t«n ^t3 «ff^i I f»iv^ ^t^?i I w 

«£f|% I 'Sf?fC®?r S(f5?1 ^tc^ i£[^\ 

1 ^i?ii:^?i «rt^ >i^3j «it?j c*f<i 

fsi^IC^I I ^t?l «it« «[?j«tj ^«PC9T?l »t^ 

cf-^tl ^t^( m ^5T1 5^T?( I 

«rT5 'So ‘-t&fl '51 ?4st C5|^1 ^t?( I Cf]^ ^T?JC*I ^\®1T 

Rcj? ^ffipfi '5(r<T ^t?t c^t^t'S I 

car%?j ^t«f^c«t?rt I ciiii I 

f«Te I Pin^— njt?:^?ii ’ft^if^^l «rr?f 

«ltf3p?Pt^ f^'6 I fns^l 

"siifI «ttTf 

5TV1 ’iTc?! ms ^55^rg «ttg I i£i^wg 

’It^'a ^'S^l JRg i 'sitfipgst^ f7\{ii '®tg^g -sit^tcg 

I cwi^gf (:^»*ft5? gt i 

m ^vi\ c^**fc^g CTtsi «ft^iWi 

^ gl cg»r <Tg5®i «ttc^» 

cgir®l-^t^? >fgg ^tgi 

CgH? Cft^ I Pf* I 

»iWg*i^s «ttcgs ^1, ^pTtg P:g mcgr, gc®! «ft^^ i 

«rt^r5 fhsZ^^ ‘^tc^ =Tt=it 

I cw ^us cf-^n m, 

c^s^ipr 'sit^t? g®rgtc^g i Pi\f 

<2tiii ^11 '*tT^ ?g I »iii?g ^**9 

^19\ «t^i I ^ ^ 

w*Ji finr «itc^ • f3i*f-^fk*i‘ ?(I <^i 

ir*f ^ C^ Cg't^l PT'P^^ ®?5I CT C^ W9iC^ 

*ttc« I ^cv« -tt<rfc^ I w 







TO*ni c^ I c<rc^ w i ^ wc^?i «trt 

5t^ irtr»Rj fiif^ni m i ^isuT^i ^ ^ i ^t?rt 

«rtc^ 'sTcf?! c®?tir I <ini ^t^^t?r 3TC5f ncsr c^:® i 

51^, srcijj ^1 vij^sFS! »reflf ^ 3 ? i 

Cl 

^ws ^ sjtni^i ^Wm cwir 1 «tt^ c^c^t 

■ft^^ ^•r-sittTi?r jfi:^ 1 

5Tf<rr^«t^: ?tC3i^ I c^»r ^<ft® ^ ffw^ OTtc®'® im^ 

<rtcwr »r^rrcs( c?rf^:?( 1 cji^sti f^c^i'e 1 

«*r<ft5i®* ?t^ c^»Tt^ 

f^att^ ^c® I ?f^*i, c«^t, *^5^1 liicR I «fc?itaR ^?rl 

<1^ ^®J1 I 'ij^ sjRtSR 3^5 I 5^1 f^Isf 

^ i£|^^1 «tt% 5®T1 5(1 ; «lt% ^®I1 

^R OR 5?i I ^^tcR carl ^tcfii 5(^<3^t«ii «rt5 

ibi <if^5itr*r?r 1 <tT^T?r '"tWr ^^arl ’rtv 

5fR c*ra I ^cf ^£1311 «rr^ 5®rl 5pt?r 1 ^ 

<rR t5 f?c?r R^tc??r ^rlc^ cw?r 1 c^Jtl f>(?^ 'stjcWr^ 
R C9U €rr%3i ^ ’ttc^r I ^K\ »rf<rt?r*t®; c^c«r^ ^r i 

f«4^R R^T?I ’T5((l I c^tl 

^ I c»t^ ^91 f^^tR^r tfTtur C’<(C(r c^ri i 

ffdc’^ll «i»rt? ^ ^c® «itc^, *rt^R3i1 ®l f^R^ ^t3r 1 ^C5(¥ 

jwn tuOT ^ 5ii «it?r 5qt®c^'e *rtR =(1} ^ «ir^^ 5it?ii ’tc® 

« a^^^jt’e I ^t^>T c^rc®^ f%ic??[ ^r<lf% I «req;?F 

>i5ra «r?»r c^tr 'oi^fmt^H «af%R ?rtc^ i 'Ir ®t3r 5isc?i 1 

^ c^v c^RT wsiHcir f%R f5f^^ c^-r f^l^l «f9r 

9ft5r ^R C5({i I ^t?r ’R «rf?r^5 f^iR srir 1 »Jt<(t?r®ri: 

a»r^f^ ®tR?r < 5^^1111 1%^ «i^»Ttc5( »fl?i ^T»it^i f^R 

c»i^tR nt^t?r 'flR^ f?^tf^ I 

carl ^ i?t»r f% ‘ii^i f%i t? ^tc^ 

^ I wtR ^*c^ 'srtR^ I ^R «rt?r 1 

^ ^1(1^ ^R'® 51^^ '«3rl ^ 3F^C^ m I ^fW 'iJ^I 

^•r w’8rw «IR^ c^a 5?ii ^RR5^ ftti^il ^^R^rl ^ « 

^ csli ^R, «rraisi^ ?rj« c?^ti c«li tot *« i 



ff^ *Pr >nR( «fl t(t?Jtl 3(5, 0(51 'e »(t^ I CW’^tl 

^*it^f'6 «5 «ilCW5 I «II51 ^2^tt??[5 ?lt5J *11, f% ’ltS^'6 I 

CWC^'e OT ’sitR, f^Pi'e ^\ i C5 

^C5 c»r^R ^(t’fr’T'e c’Tt^i 5t^ ^ii^l ^itasi^rej 

5»1 I til5l ^ '6 ^5 C3(«T( I 

'ed I 

^kH '®5 C*{nr, 51 ?tc*ni till: 

?K9T ^C5(¥ 555 t£iC5 5t5 «ii:*f5 ^^5 I 51^31 5f? til5l 5TW CWt^tC^ 

51 '5tC5, ^55 5tl^5 ^ ftC5 tiUPf t£55 5^5 551^ 5t?:5f, 5t5 

^5 C*fC5 55 «(t^ f5'®tf5^ ^t5 5tf5C5 5t5l C5P5 IC^ m5t5t5 C^ll 5C5, 
«lt5 5t5tC^ to ’IT'S 5t5 5t^tC55 5C5T I 55^51 55C51 <^51 C®rt5l- 

®IC55 5t^i:5 C5C^ 5^t5 5fC5 I C5| f5*\55t? ‘5t^tf?5'?S '$tCf5 

"^155 ft*C5to to55 5?rC5 5t5 I 3^555 5T51 5l5C*l Pit? 

5#5 515 5tC5 I vfl5 55C5 5^C5i C5 5?t5 '6 5i$5 55:^ 55C'® C5t5it5l 5t55 
^*15 5’tto 5'5C^1. ^tC5 551 ?5 Pl^?5t5 I 

C5K 515 »rf^5 «f^55iC5 Pl^? «ft5l55T5 C5i:5 CWC»5 « PtfC^f 55J 
5C5 tilC5r5 I C5t55 55J^t5 “Tf^ « 

155 *1tS5t5 PTs? I 5f%s 'Q (?5\c^5 PlH^ 155 Pl??i:5 <t5lffir5 551 I ?t5f5^- 
f55 'e 5T55C55 ’fU 5t5 mt'1 I "fto’fl 5^1 5t5tC?5 CWr*f pR? 

5tf^ I 5lf^5 'e P5tfef55 4f^lt5 f^tC5 Pt?C5^ 5^1 ?5 I «l5t5 C^t5*IC5 
55155 Pit? 5551 5l Pit? C5t55 I 5lf^55"^5 '« ^5piai5 <^55^5 5Pl 
^5-Plt? I tfl5?1 ittfr^l C5tr5 Pit? aj5t 5to5 5®1^C55 ?C5l 55- 

^1 C55ti:5 C5T5t5 55t^5l ^^TSpt 55C5^ Pt?«5t?C55 5^ I C5 
5l?T%n Pt?C5 55t5? 551:^ 5t5:5 ft5 515 f5 5te5l C5^ I 
5t555t5 sTIPf 5t5[5 '« PtC?5 5C5J 5^^^55 5J5’?I 551 ?C5l I CWH-PWC^ 
WU, Pr« 'S 55?5t‘f« Pt? 51 PtC?5 55pC55 5lT5t^ti:5 CHM C’tI5C? I 

SiPt5t5 Par* 


*SftW5?l P»tn. 5lf5pt555 I 



C6t<rwf^ 

'flu’ll Bftf^ I f^t^ 5)tirj ^*t?r 

^IW «(t5lU??l I C^t'^it'Q 

^fsr, =^1 sift, ^ 

R*ft^ I ^'? ^rtcifj 

ci^t^ c?t§ f f®n ^iv^ I ^tit siwr c^t^ ^]^ 

CSt?ft5?lf9r I 3}j;j ’?jt I (ill qtS(55«l (TP ^C5f5C»!5(, 

sn «ptstc«T<3 R^t? sitJ(^5cn5 >it«f-P'®i "site? i 

^ti[:55 C5t^(t^tf% ^^(.4 *cmii t5l \ m c?Ptsi 

5^. 5iTfj^ ^1 ^ am I c^ 

^tc«fl ^Tn '®t?i c^tsi <if53it«i <it^tii 

=11 I CBt^t^tf®15 ^1 ?I^si’5 f^f% ^C?l (T^^1 ??C5i:ip 

I “tapc^F fzn c*ic^ (TfC^ f%i 

mm ^C5 I 

f^eitft^ ^^ I m c^i^zw f% ^1 fwf^^, c*«f:^ 

^fef«i c^tsi ^’tts csil ? c^Nt5f i^i?r wm «(tBp 

^1^ c^rsifl c\ c^t^t^tf^ >fTO C5 «it5*ti mw 

^1 f®f%ftSf I ^ Wt^5 C^fs? 

(Til I Iil5 >I^r^t:5?l ^nt*ftsi « «tsiC5T 'iJ^’v 

3pt^ 5P5C5t C5t?lt5lft '3ltsi1c*f^ C?Ptsi ntc^ SI1 I 

m5t?t*t'®: ^(5 si^K m-^-\ C5t5t^tf^ mc« 

^t'eial I t£i5 ^2Tt?( sitt^ «ntc^ I C5t?it^tf^?i ^ic*Ji «r«ft=i^: 5i:?itf 
;itf5i--5t5[5fi 'Q ^t3^ni '5i5=5t?i I ’rt«(t?f«t 

115 cm\ ^^ c^zm f5i:»f5®Tc^ nftm 5tr^. m wtsit^f^ 

»lt«lt?l«l c4\fh^ SI5, C’fW’ftll I C5t5Wf^ 

^Tf^T I 5lft5 C^C'$ till W*T C>\z^ C^t^T^tf®l?f ftC5 »I5 TO 

■f^ war C^%i:?l <1tRI S(1 I '^Z9\ 5t*3¥*rr^f?(5 

3^<rH^ ^tc=t wai 9\i^ ^Vs tiil'str^ c^rc^ ^ 

fwc^ ^9f (Tfi I «it»itfl c^^ ^ c^z^ 

<?^ft?^ 1 w^l '«fir^iTi5 mm 5ft f 



it"'* 

^ ^t<T ^tf^?f ’qt^l 5|1 I C^ C^t!» 

Wttt^ 5lTt& ^tfsT^mt?! f^«fc«r« ^s[Z^^ C5t<It^tf^ ^^<»ff% ^ I 

C'f^ C^Z^ c% CUtm^if^ W^ ^Tlt, 

cFtflWf^c^ «f3T ^1 c^»f c^rstrs 

I ^Z»(T ^^Z^Z^ 3p?j^g CTC^ It^ill ^^St^fl 

1 lii^l ^^*sr ^«^C5p (c'5i?it^tf5i) vz^^ c*T'e?il, 

vii«f^ 5t?!f?c^ c^z^ C5?'5tc'$ ®itnj i ^ ^c?i c^»r 

C^t^t’^tfsK ^^Z^, ^tc^ 5tt5[n >rt^t<I C^Z^ ^z)i I 

{:5t?jt’^tf^r^ ^z^ c-nc®! c^ ^f%sit3it?i ^5 ^ed fw»ft5t^t^tc^ Ff?f^^ 
5t^--*ti ^ «rtc^ I ^r?>!t3iT c^ m^ «itr® 

I im^ ^1 ^z^ ^?5cst '®t’ff 

^?f C?FtS[ 'SK I C^ f^?irnw '5[t’^C^ I 

<il®t^^ <2t^f%?I S{'r5l1 3T?^t*{t^ ^Z^Z^ '6 

C^ ^ C<?fC^ C'5tC^, ^1 C^ ! 




Cil^f 5 'sqtl^^tc?? f f^tJf 

c^t5r?l t5 ^®T^t>f, =11? '®iT^ c'^tsi'hi ^ 

^Ttwni ^t5C®T c^i c==i^ I ^t^i »it^jr5i 

CilC^ **t^» ^It’T ! c«l Wt?r^t5 %% 51^;;^ 

C^'^t'Q I ^tCf 

I yQ^WJ O’?, «i?fc*t?r 

f^l hsiTf^^ ^=lt?l *l<fT to ’tcwi ^ 

^Fftwil^ l5C?fC^=t \ 

mcsi i»1i:<^?i «t'<rm5 c«rr^t5Ta[=tfl^^mt*f «fl^l 

iptir ^ >ftft 



i 'St 


cic^r fro ^ 'et^ I ^1 ^<ti^ »rti:*m cro, 

fSrsT^C^t^® '« wtu 

W»T!T I '9^ «Kt^ SRU *t<« ^C^'2rti^¥ 

9r^«r®f5T^ i 'sittu ^«2j5tf^ 

»f^ ^ ^t?i« '6 t%*3i I 

«rt?r ^-»f’ ?fiT 'srtc^ c^Tc^T^ ^iwc^rt^ 

^ *r9tt ^ni?r trts^tSTt? «il5t^1 ^Ctfr (Sensitive) tPtC^t 

wH» ^ct=?, wts(tsTt^&t ^iT:5t nt^ 

I 

(ji^-»f’ ^if?f ^srtc^t ^e:sj^3UtJ^C5f?r ^'® ^Irsia^t R»! wt=i T 
C^t»Tttt <2rC5TtR ^C®1, ^tc?t C^rttCS? «C9Tt Ctt®»T, Rt^ 

tifTt^R^F jsrctjii '®ittRi*i ct'e^ ^tdst ^ 

(^c»f 1 Ftt-c^^l 

Ror «irtc^ Rc^ sftc^ '5C^ 

c^ wt iR c^twil «rctt«f5T, ®tt[ 'e‘%tc=^1 ?R ^k®1), ^tt®^ 

Ret cte® 35e®l i 'stet tRtc® te^i ct^ 

RR^^r tt, '»rte5Tt ^ ^ct i 

iR i^»T »retp »!e^ ►’sisrtsr tsttftsRi (ct«Rre^ c^rs^rRt* « 

f«tl%\ te^T tlRjf) t^tc^ 3[e®l I uQ^srt trte^^rl stt^ti »Tt^« ct*t 
?tF t^rr:«TttfRaiRiit Re^rs? i ®ittjctt» ^rt«l ^irtf®, <fr^t c®Rrt 

»e^<2rtts ^Tif'e tet '«itc? i 

tilt <tt »rt(:»i ffl6t^ 5iit®j5^ ^tc^ittfRstRrefit ct*H Rf^ ^tR5»!t«R 

t^tc^H I RR c?^e5T», *t^t tt® ctets ’it'stl Rwt®tctt »ite®tt w 

RRrct c»i^ Ra^«i 3ttc5t «rre® ttRtt '?»Ret Re^ t^teta *lt® ct“t 

ttt'et I t^Tcsft ^® ^t:»!T^feRc?it 'ii^R tc»il i 

«it^^te»i ^Wet ^t’tetft R®t ('ii^-“i* tR 

c®t»jttt ) im\ ^itesittt tFct=i I 

tPtw 'me^ittjRtRrcatj »TtR® tetn i iR ^jn 

«?te»Ttr®, t^?-# 'e tctT tR c^Rittt ^*(i:tt^ to c*itFr ^ Rro 

A 

sunsTOCi? I o^^-ct t^^t<st1it^t TO'e Rc»ft tie*!® R«t «itRY® too? i 
5Kctt>ftf«rr® »itt2rR5«F¥tc®r Rttt^t ^«rrR^t te»ii ®rtctRti ^wnit 
ct^tti 



•n^^^sr •ntfi »rTt'« ^rtr^t i 

09 ^ ^«f7 c^W, c^c^f^, f«i^i »Tsr® ^cir \ 

^ ^c^t'Sttf^'e ^f%jrr<cr c^»r «T<ir^f« i 

3jt??^ ^ <2rtf1%^ CTWrtfl c^t9^^t?r 5ic*(il f%« 

Rc«if sin I «(tw fi^w, 

«iti:»it^f5atf^5i 51:5 1 

'®t?r «lTJ»Tt5pf^^Ca?[ ?t5? 5^’t*tT I 

^?rft^«i c»i^ ^Ttc^^ln ifpi? ??R 

c<tc?jc^ai I '«itC5jf^^1 ^^?itrl?r srt^% 

?^sr «i3f ^>itc^?l *it^ f^ci *ort 

I 

’VTtC*f?lt?r ?IC3r?^ C^l^ 9Ttf^C5 f^?lt^»F c^c^ 

5itd HFtflii® c«fc^t^®:«f?[ a5">«t'| iif^ c^t»Tl ^«f '®rt?r 
^tC»Tt^f53lf%^ 3pt?:5 ■f’<5* ^Rfr 

'^Kl^ ^C9I ^f^%[ ^t=lfF3l ^■%^ I 

ff^ 

§t»f 'Q ^5Jt5r atc5^ Ijcn ^f«rlt?r ^nig 1 

«r1»I f^5 af ^t3**l 

»R3pt^ 35tc¥?i c®r<ri, ^1 (nr^e^i, art^t 

^iw 55 I ^5i3Ftnr5 ?i%r 

»[tctc^ aflar R:"r^ 

CSV, *tt«rc«i#, <2tN^ 

t% =!i, c»f »TSitnt5i w:^z<^ I "src^r^ «r«l^1 ^ 

^<l»5mr ^rafc*ar ^f^f»rarr»T c?rv^^?r cmm ^ to Igi®! 

'BlT*lSMCltC9l^ ^ «rt<tf^*F 

^ f^»r, ^1 m «tc? I capmitc^t<3ttf^^ 

cm^ lp!c^«T ^ f^ 9\z^ ^m) t5 

»r??:iA *tc^ i «Mrr?!«ii 'e «it5Rtc^?i 

^ « fSi^\ camt TOf^ i fiff^ captaiTir 

1 ^ ^ c^»f1'W^ 








[ »I 


59if%ir i 

^1 ^ ^%?:aR[ ^«;ji i ^ f^[C5??rt?r f^c^sj ^^tai 

fsn, t5 ^'*8r®tc’^ f%itc*nr ^^rrsr «rtr^ i 

C^aj^?^ mfil fww C^ajs^fel «l’<r=I »HWf 

C^ sir*JJ f% tilTs ^t5tc^ C^t=l ^tC55 

«lt55«l ^u C^m 5T5, ^1C5? 5||:i(j ^ f^5l Iff, 

^1 Of^ 5t5 5?1 I 5515*1 f^CSlC55 ^WJ 5C^ 5t5 I ^(tCSlt^^l 

^jnsit^ll t5SSt(^5F »tf^»(t^ 5PTtC^5t5 »It5t?:5J *^1^ 

f3Ff t? 55r^T<5tt55 5^5:?!^ I 

5i^t^^5i5 51315 5[^r'*fr3{ '6 ^5I5fC5f5C55 C»T'5l 5R5»T »rt3J5 

3ft^cai5ttal'v-i£15 5tt5T^ C555^ 5PC5 5t5l 5r$1 I ^it^Captf^* 

5C»I1 ^5 C5# »il5r^t r55C^ <2fC5t^^ *ff^=7, ^5IT5t5 

«f^? 5f5 ?t51 I 

'»l<5?t5 >l?5k5{5 5TC5f C5tM=S^3f 51 

%ft5 ^3551^ 5pli 5tf«5t5 I 5f^C5 «lt5Tt#tCW5 «lt?^i:9T5 ftC*t5 

5t5l 55 I ^=3^*551 C5C55 ‘^t'651 ^t^r.9T 5n:5^ "^151 f5f^C5 C^fW, 

C^t «l^5t5 C^ts? ^5Csn ^5l5tft Srf^^ f^=^1 I 5^5 t5 ^ 

5t^ C55 ^55t5 5r^f^ C^5|t5 f^raiT'Sltf^^ 5il5t5T 

C^m\ I 5t^t5 5t«ft5 5C«^t>5nt5f i£ 1?P 1^1 %a3r t? 

^55f55»tt5 C555^ 55C5 ft^fl 5t5 I «Jt5 f5f^5 

5t^ i« C5lfef5^t5 5f C5t| f5’5[5^5^tC5 5t<lt I 

C^tJR ^t^Ca55 5tC*^5 5Cait(2fnC5!5 3i5T %5 Ca^5|tf f «1t^tCWI^ 

C»f^ f^*r5 5t*ll& ^*W5^tC5 5C5 ^k5 I 

55ftC9It^r5a[r*fr^f Ifs5tc^5 5I5?t% =15 I 5!t5l f5t 1??? 

vfl^^'e ^C55«n ‘ 5»It5 m’s 58llf5^55 ^15^ ^ft5 5t5{5 5C5 

«fr:5 I 5pe(f® <lf^s[ C^%t:^t51 ^t5<(tm5 f5tt5 5r^«(»55 ^t»[5PS^5F 

575^15^1%^ fSTtC55l 5C5i:5 I 





Jibe’S ^ Sfg I ^fStftr.^ C^^-*(* 

• ^ts^ ’«nc51 5iwf «itf^ wtt i 

C*f5 <4^ 91^1 «{^tr^^ '5Wll tVi 

«£rt?l^f5^^l »!^i:5C{( C^t^ Mi ®tJIt>lC^'® «tt9f^^^f^» 

'e«f^ «it<( I 

^1 <4^^t3{ m?ii ms f\i 

^vs I CW^C^ ^e.f^I'®, C*{!ltC9tU ^^^^, I 

C»l1USl «ITC^ I ^t'S nn^\ 

51^ ’fH to *il« 1 st^i 

?tC'55 ®t^ltil ^®tWl I ^^Vi ®r^(t?l JTt^t^I 

^c?, ^t?i nm ^t^ii #c= 5F trof ?in^i ’^c^to « 

«t^c*ife5 ^«I^ T^ c?Jt«i*f% I ’«(tir 'sit^tfl ^t?f 

I m\ ««ftc5f 'siii^t^ ^?1, c*it^1 i 

vji ^c®! «(i:^ j\^ %z^ i 

^'9* 55 ^5*, '5^15 5^^! «il5l f^'^tsi 
5^ ^5 I 451 »tftC55 ^^T*t 5sf^C5 I 

W4C»f5 m f^fsiC^ CiRC5 55 ’^t5"«r“^t>1 

CTtTO C«fC5f 55 I 4*ICT 5t5t5 C’^Cg C^fC5 5f5 

9fTO^ 451 "5(^5®:? 5C5 I ^ C^sTif ^t5t5 ^\ to'® 

4OT5 5^5^ 5^15^15 f555C5 5H1 5t5 I 

^tC5 ’^If^TlIlffl ^1^5191 ^15 (mm «lt5tt55 ^Z^ I 

4^fe ^<55^ 5t^C®5 «It^f91 9lt5t5®l^'. 555 Mn 515 «<tC5P I 

«1t’*5C^5 f555, ’ft?!! «f^55 451 45^ ^tZ^ I 

^t^fll ^115*1 55W (rnZ^Z^^, 45 551:55 45i^ 5t5C^5 55^-'St1^5 451 
55C55 45ft 51^C^ 55^-«2llft?:55 5i:5I C^t^f ^5l5 ; 5^5*5 5t^« 45^ 

555 I f5 515 4^1 5515 55, ^t5l9t rgc55C®5l C5 to5 ^55*11 55TO 1 

5t5Pl €t>rc55 5Jt»ltC55 4W5 5W '59 5i9^^flC55 551 551 5t5 I 

^-5ll[5 5C5i 455131 59^11^ «tt%, 5t51 ‘^5^5 5t^C^5 ’^t1i:5 (51:^5 Cm 



«R^ «c^ *ftnr I ^^t!?itfft 
^iw ^3Pt^i Tsf^ar*! ^(&c!r fir® ^ i 

»lt«Jt?*f'®S ’Rtc*! <JQV ^ 

C»ife >lt«l?l ^tfil^ ^Vi I 

*f^ ifl^N C»l^ 

»rc^ m^ti:*!! ^nr® *tlw i ^ti^ 

ft’t »t^ ^rs cn^ ^tl?I (Ultrasonic 

sound) ^c?(, ^1 ^11 

^ra <2rf®«Rfi^ ^t^tca 

^ta1 "sif^ajisi 

fi^^*t ^?1C^ ^tt?I I C^®tC??l 

I h®5tfi:^^l ’itt’^1 ca, 

^?i3f 'S c^ rs^Ta 

njff 'ii^ fifii^t^ 15*1 c’^^ I 

l^?! I <£l?|5j& 'Slli^ta ^C?( '?tC'ta fiC^ 

^9jtc^l w.^ <il^s d? in?tw1 I^K I 

M^*'®?15f tl'l *tC^ tSlfis®?!^ 

^*i ci^ fi®! I ***Tt^t? 

c'f^ai I ^\w?^ 'ii® c% i5t^ fi:fr«fa 

«if®^?i3p ?®!Twi ^tc?i?i ficff '8tci 

I fif^t^ »i^ «lf^ oicw ^ ?iiwt?r 

»i®r l«.’^lfi'® I 


« 


«tif«if^si ^t^i ’TfJi'n^ 1 


(fpK v8 

^n^il 

’(s *t^tc<? ^«f J” 

toJ 5»TW fiic’i I 5«. ™** 

W-’ife^'s ^«ti6p?i atlil® ’'W^ I «tl^w^? ’itrallSpi^! ’1 

«i*i^tfi»l ’<’*tt# '*w ^rt^ttOTi *1®^ 

^toiilSt'ra ^'J’l «iIot 5^ nnxci^:* wfJii "(r?® ’itairt’t 

^mn £’!'<' I ®t»rf5i» 

%*m<« ffl-ii *1151 ’ts-’i’f'w’ <:’*"« .'^®T^ 5W 

IS® Jl® =11 I Slt^OT #lt1P<'« ' 

fepn ’ll?! ’®ic»i 'af%r'5=i ’'iw 

®?w -t^ln w^i ’Its I ^«(=i 

fe»I»lif ffl«ll fiW *ttPI I 

i|f®f®^ ^l?! "IS C«1®PI’ ’IW 

»|f«*lt®«ftt>ltcs ftf^ faF?1« C'l'^t f«9 CTKH ’#’IW son 
®1CT® fuatHpra itn'n «. ’ifii*fts4ltTi^ttS'8 '«l ’Hwwh w 

5W »it«, titu ®CT mc?il&=if^lt=i It® ^1 ’f’w® nim 

,tnit§c!B «i®mf5is %»pitf cii«ii ftts =it« *il« I ^ Guts'S? 

t(pn\ «mt ffl5i ’pRi I ftati’'wti m\. c" '=^’' 

»re® «t®j® artt 5,^* 5(ttc3Ft'Strt’i ^tntl5=i «Ktrts^ 55' 

'•ttTWCT* 


SP fll*" <51^® *^1® 





«r^t« '« f5«t!Jt!r’ff 

'«CT[»\’J-'<l C-f^ ^Jt’t 

fwrf=t I :»•» I 

aitW?I c^®r^tc^3 f^-»fTt« 

^ m 

Jilt fIceiJI I 

ib-o^ >[tc«i ’T^^ts f^c«is Mjtf® 
?itw '= siicn 

itf?Jil I '«l 

cn««i fsi, 

^HiT I 4®tc«f 

ffi ®ti(t5?n^lc=(fl 
c«ri:^ Pi i *itc^ 

c*tw w ’iwpii bi 

^^f2FC®5 flCJIS «lW? 
^?ii9i5(i Ppf ^^%c®5 ^fJitnltsr 

^;r =111 ^{5 ’iNt«?it»i c«^l f^f«i® 

ivs ntw ^1 »!*i5t c^cif =it« 

^r®niia—xit ^<(1 ?iti:^*»ic¥ 

fw ^rsi I «iJiti|t=i c*iw 


ib- ^?i»r ^tc^T^i ^<r=i p-si 

*rtr^^ f®f^ nti ’Tft«=r ( ‘jqntc=i 
f®Pr <rjt®=itJi1 ’iti®® '8 ^?K-Pi®t^ >it?r 

^<at»i^ 

pr-fl 



-iim 


I 

^jsicaf ^*ijtn^fcn c^fr^rt*! 
’fw I r<p« ^vi «fjtf*(f®fl 

f®p5 ^"^14 ‘An Essay on the 

Foundation of Geometry’ 


^=19tis| =I=IC^ 

.JfW c®tl^ I fltC’T'l f=ic«f^ 
’tfic®! C«IC![ #tfl 


«ir*rc^f 

fkm 9tC»l?:»!9 CnW fPlWtUt?! 
*\tm •rt'efli i 41 fSit^itit »it<4 
*if?nf^ «it« JFci b».. ^Ttr^ii «tw 





i&.t jjti|||f?|r %t5 

»f?tTOi w ’FCici^r I 

i ’iivitn? c^mt^kfc^s? 3!rf 

utfli’T ^llii ^^carc»r 

c^t^rt’T fmi 

^<rTtif f’fstjsft? ^ 

(Symbolic 

Logic) 3f"ffi:^ 5tjjfe| f?fc>if^- 

TOfli ^r? r# ’itj*! nfir^? 

•?! »r"^f 'Principles 

of Mathematics' I 

^9 «ii| 

j[im Jittjf '!«» 9^9 3i?c5f ^tc’fPir’SF 

c’Tt’irtlS^ c?u9ii (F. R. S) 5ii5if^*^ii ^?ii 1 

«tr*T»i nric^? 3T*^C# ^t<J 

’fr^n ^ta« ^ ^19 

5Tt^9^ 'Principia Mathematica’ 

?tf*r^-f^®tC5f? c^pjai cal 

m I ’iffc's? c’pR 
'<»l ^»II !(f, frtata? ^r^^tC3T6 

^trJTw m >:>«• 

I 


«rfTt-ffl *ff c^cfl vtm 

Vi I ftt»R 

^t8faft»i I Kiwcf lc?ci-tort 

^1 fita? i 

siv m ^ 

'SR? ilC^ V9^^\19 ^ ^1 
V\ ‘Introduction to 

Mathematical Philosophy’ ^9\ ‘Analysis 
of Mind’ ^|5 I 

-Itf^ « ’itttf ?tr’l»l 

•ftailtnf^f ’«13[ 

m I 

?itr»i^ <^49 c 9H m «iii ?rB cm i 
jfji^ f^*i I cmm m 

I %\9 

5jtr»i «r<fN 

^9\ V I 

^t^m ^s!it*i '« fifjitws ftf 

Wifi'S Vim c( ’it’f^i'« «nrfn 

Vn9 1 

f, % 





f^WP 5«^1W3S (2tW»f^ft 

fsi^tsT ^C'StC’f 

>»:*f 

Ittf «fet? ’JWt'SS 'Bfl?^tt5T3 

^ifi I »i'sfa «itac® *ifs^c??f 

«^9 3ni« 5T*)Ca^ ^3rsf'«%^ 

»t5»Wa 5ff9T¥t®1 ^c»icsr3 

c'afs'ef^f^^ Hit'S 

«« ®^a 'sit^HH ’TV»i ■5artf®Ht=i’ 

3T"^^ (JlJjpjg '^f'ft^ ^CH=r I 

*f<tH fsf^ ^KZ’SfZ^t 

wiHsr '« <a?i tjNti i 

3i^ta *1? 

‘«ntcntc»ii->>’ « '^jtt*itc»n-^^’ ^f5 

«i^:*f5 *fta*it*fr^a^ "tfe 
41^ fHtCH 'BJT’itWH c?C“(a 'Q 

y*l ySHffS F9lf»3f «r?4£:5fH 

•fH ^sit5| >!*lt« 1^1 

5i^rf^ 

f«f. JFH C*if®^Jt»l H'C’ICafH 

-rttarn ^aitnif ®^h 

^ as«»;) me*!? ^^C5(l'91 ’Ja'^tCH 


firnsCHtf^^tH 'iW 

^m\ ®t?itH HfF® caffe nt^f^PtHftn 
?rHClt I HF^tl5 tci 

atHitR® ^caci i ’jH’^tCflH ’BitfH^ *«¥ 

Ftfl-M’ I 

-QJiar®: ^cfr«ftHNr c^. ®^h hi? ^ti 
'^t^H « 

’I’f’S '« 

«ttal 9fCH I 

‘fn-fjT ‘^’ HI 

( £ftH fsr:«tHf ^fSH ) ^ta 

'8f9\HtatiI HtTW* *ttw 

?carf I Hf^*l 

Jl^ n^^FI ♦ifsiFtPf® ?H I 

r«ifHC^c®H ( fn^tal ar'^fetH ) cafHtW^f 

HltCHartH HC9fC?H CH, 

’fCHftHSlHSf'StCH ^tsf ^VK\ I 

^ 8^ lil^ HtnfS «• 

SfH Htat H?H W I 

^Hl HtH HC»f tofe ^ f^TCH 

HH=frHt9tT I Cft^Hapjt^jfel ^'9 

,llf5 XHt? C«rtC*tSftt« HtHi Ftf»f« ?HH1I 

TltPHr WtHi ‘•15 

Ftf«1® ?H HHf ?H I 

sfH HH'H *t?W CIH '•^ 

JJffTtHC^ mW HttHl 

•tlsfl HTHHftfHV ‘•is 

»rstH5« I 


iWCHarnH I^h itiuS^lfe, Hf^iHtal-* ^ «wtlHa <^‘R 





f^f^i 


’Tt^tC^T •ifSBtf®!'® ^T(W^ 

I »*r'5r« w«tc»f {>ir«»t.ivv^) 

^wtl^¥ (Thudichura) »|^- 

♦Tfl nft59- 

^811 ’Tt^« 

fwH *icfl f^wt%iffl <11^ c^. 

^lf-Sr®K¥5 ’l'® ’TtK^!- 

«rfafTii ¥« 3«i i «iit i¥*i <t«ni 

fCTI Wtf« «t¥^ 


^t^.*ttsr (I. Page) 5!^2r«f*i 
^«Ji*i '¥t¥tJT I »«« *r*^ 

^«S?t f^iCS «ft?« 

¥ •CT *f«l¥t5 ¥t8F ^i:»^i I 

*PMC# ^1 ¥f41 cnc^, *tf«- 

C«ff¥C® JtJtR '8 - f<¥f%C¥ 

•rffl5t»i5?i 8 

•»t««i ci^m. I 

f^’^t’T, ^1 4ft% 

C?s ^«f1, ¥fs 

^T[<it&5r ¥«t^ »r¥*i I 

‘s^lS ^£fr«rc^WJ_j¥^^ 



^>8 mtm «8<3Ti«f7l 


c»r«f»w 

»!:<fT »rt*rtF *it<^T <irt^i»?'« orTi[« c¥t^ 
«r^c*r ’ir^rr *tt<¥T 

5WI f¥W WW 0}?^ 

€rt*i-^t^'hi1^^ 

f%w i[f I 5fi, 5if%m f^- 

^jrrfn ^f^v«mti^, f^'i 

^f^vsTTfrif^ *rt^j^t»5 
5i*f »i? ^sRj cyrcfyi 9fire •rtto ori^- 
iRW jfw •fifr’f »rrF^=r «t<rrfi ^rfif^ 

^15 orr?? 

15^, ^ 

'8|<tS|'« |5? % 

•tf8'?r?f c^, ^ ^ 

'6 Ji’pt’rJi 

^ ^tjrp f^f^?n c^c¥ 

I f^f«f ?it>Tt«f^^ 

f^fawi ^«snir f«f 
c?«[ir w I 

T^t^, m, 5ft^. ^ «rtft- 

W ‘<1^9 nf95t»!5f1 !{5 ’T9Sf- 

51%? ^9 C?^-5T9»t»lC5T9 

^C»l ^Cf «ft*r-9t»Tt9f^9f I 

«lt9t9 ^9^^ «rt*lfc?9 C^9'^9»t»I5^ 
lt^t« 9^9^*l, ^»t9, *5f^, 

*lf9B9 9l55fV9C^I 5{r=(t9f?tC®9'S? 
T?5 55J»l 0t*r-9t»lt9pl^ 

f^f^l, 91 *I%t9 «R99^ 9kf I <9^ »T9 
^9t^J«f»1 '^9’f¥^9l f^t«« *r»ftC«ff 9t9l 
«r«tf<^99i 9r9t9mr^9 «rt9« «fl5»if9v- 
«f^, 9tm >l1^^ WfsT T![^«19t99 

»I9t«f ’1^9 3T9t9^ ^919, ^tC99 SJW 4919 
^ 9T%f, f9f 


^Wff^r I 9'^t9 f9WtC99 *11114^195 
«rf*ri ^91 ^ ^9 91C9, 9r9t4’nr®9 «|89 
fir94f99 91^9? 4t*r“9t9t9f9’9 9^«f9 f Cif 
*ft'«9l 9t9 I 

4f®'8i <«9\ 9l9r99t99f5i9Jt9 »r4# 99r®1 
9fe:99 »ll9t5 TitC9 ^t99il C999 

^ 91, 9^«1 <99^ 4f®Wtl 9WI 4t*f- 
9t9tlf99f *91i:'®1 ^9^ 9t9ti? I 

^9ait^i:9'9l 4t"ri 9^C99. '»f99IC^ 99t^1 *999 
4t3n:9, C9f^ 9l5J9 95t9 f94 9f%l99 
f91."® 9?9I5f9a!C¥ C9t9 ^9C91 

4«t9 9C-r l?t9:'5 4191:9 l C9f99 

^«f9 959I5tf9^ ‘99f «lf«9t99 9*lt4 I 

9f9'e '»rHt9t^ 9t5t99 '51C9?F 9f(9t^ ‘999 
5|i:»i 9i:9 9^9, 98C95f 4949 C999 

949 91114. '4t9^9 9t9999t4 ’1^9'® 

C»9f9^tC9 9t4r9 9i*rtfl^ 919 I 4919 
4t99l C9^ ^9S|9 94t99t9 491 9t9999t4l4 
49f9^ 49tJ9l I 9^9t9 49t9i9 C^TI^tl f9C4 
4t99l 4t9:99tl9f9irt9 fecSltlHX ^9T 

nf9i:949 9f9n9l <4^^ nficnw 9f9999t4 
4it9 *41 ^9 94t99t9 491 4tC9t®91 

49C91 I 

4%t4 4rl1j»% '« <4?^fil9'^4 

44 94 949 94 994'5f9^[, 4t4-94tl9pnt 
(Biochemist) «fl9^ 4t9^9f^ (Anatomist) 
C9f^ri9 C9, f9f41 f%4t4ti:49 4l®1 

449f44 4:i (Cerebral cortex) It4tlf94 
4 4t4f44^ 4f99^9 I 4194 <44| 
4f^t94tC9 941 9tl, 4t%C91 ^94 4941 
49t9ti:41 4941 91 Pf4t4C99 49949 4t4 
9 f4m f9f^ 4t99^94f49 9*^ 

9f^ «4441 ■^4 C9, 9f^r4 

4f99^9 l[9t9 ‘94^1 ^91 4t(91 f9f^ 







art^^ ^as*r m9 

^wrfarr^m *rflHta ^*rriftaT 

aptr«f *ltf»rw^ I Pwl CTSfl 

»rt<ft?i*r^s ^ »r"^< fai*fa^« nf^raitH i 
a^«af'Sf»R:^ Of«11 f? fsj^, fsTt^r^f 

'sr^^t^i, ^r«fif'5 nftr- 

cairi cnrw, fH’;Ft«rt« 

capfar afsnri »r*lt«rN af?IC^ ^*! I 

>1^ f^m*l aPCHOfan CW 

caf, 'ei:??! aif^ arfaft^*! CafCV 

i fartn^ wcv Ifs- 

'©f^iai ^caiii flisr 

cafr^ ^rarap I ca^arn m(, ^tarai 

aif^cw f<f®!r vraf ^a^^ f^f«s «rti- 

naR asrtsjtR^ ««?(—f^:»i«p, w*f^- 
^taitf ^fisai f^flyt^tcara T»? y 

aifacaf CTJ nraa^^sr C^taa ^a^naft ai1 
nfaranwf^^ -srvtiar cTari ^ta, wf*? 

*ltafTCai »f^ntaar apflt fV ? 
cafafi cnz%, C^ta^ *tf«at-t aiPBt^a 

r?tcara ifk fw 

aftcap I ajt^ ait^C^a OfU 

^far CaptsT ^5f«^ ^fircf5 

ait<(rcai <iJC^aitca( ;nr I 

aiRw ailfaitcaTai 

a^tsfCffl sail -nt^ar^t*! CatC^^ 

fHc^ai f^'sft*r ¥flt®af c^. jjf^tpcaF «r|ar nfl- 
aitiaf tim aiitf sif?9~ 

n'^s nfaiai'^sf I5ir l sM*! ®tai^^5T W[^ 
^^r»iar ^Ijntfi»a5 (Rabbit— 

«rt%f^c*r^) »rf%^ aiTtft^- 
C*iZW ClIlJ I f^far W»\aT— 
an5 f 

carc¥ ijoi ^ftvti »rW® '« 


^f^rap ntc» ^ 

arfai^ Cft^. 

aT?«rr« '« Ttcsf art^rtf ^ 

«tt?ar aifw ^a|? 1 ikfn ^taf« ^t»iar car, 
*rf%3!ra( an a^f^apcap ^ *ff«*itj:«i 
varw <« *f^ m *ft? I 

^far«r -r^^af «Iaf^ rnv Laura Bridgman 
cart^, aptsrtn^arar 

^af^ «fT*l»r^f T[taT«fiiai aBujfft® Offt* 
cailf:^ I «rr%CaF 

^Pfar cajtar Cfart cncf, 'ec??! aitvcaw ^ 
sr^fVis ^^-rfs »rt«Jtai*i <sri^carfl cat:^ 

I ai^mir «t>t aff? «ft%c« 
5fg *rfac^:-r nfsar^aj- 

c»raf1 C(^ I om^ Tapar, 

C^iwz^ af^pR apl^aj ^tW , ^fsCf 

> Jjjpt c»ltc^ai aif^cap '•raf^fl* f¥ 
ajflm *ff?[a(^:T 1^5* ’®1 apai I '•rhi'e 
«<¥ ?¥*i nChri cnz^ *rtR, c’^qar— 
vm ^r^tar 4^f5:=f f^:aT^ ap^ftar Ktrar 
«l*fai^C¥ TT!5* '®i'fapaf*lf 
Otar nipfi arfli i stt^iaiar ^ 

ar9c*nt *r?ra»n ^tait^ts «tat >2r?^ 

apflr® Ft^R ^ I ‘flar 'Sfcsr 
>[t«f»T«9rai*;(< nf^aptntai VJI arantf^f 

af:w asn:*taw ^ait« I aiPgW -eilWar 
« «rtff^ aR«P iPifariPl car "ilfTJl am# 
«rtr^. m «ftaf >«*>«» ’»'!« '®rtcaraf artai*n i 
««t fprftai 5ffTr t5 ^^ar^ cart^N 

jjpwt ’Brt5?ai*frt^c’raj pff^af catc¥ ai^ j p>ra^ta 
’fw ar%if car »R nflai^ar w 

^1 aftfl. apWtifSr aratc# «r?5»r<R ^ 
l^r vsd'a Jitc*^ I tf^arw Dr. Krech 1^53 

3t^r ^«t3aT f 
<«i FtflJJ ^capti 



mm WWtil [ 


^izm OET? fkm c»r «ni5j^i5 
«iir^ c^ c¥t=r n^ 

c^c^ f5TC« ntc« I f^f®!r nc^?r 
c^t^t's c?t<ft« ’ftfl 

, C^ C^T'Sfll frt I 

?[sr®i «rti*ii *rc«( c'nz^^ 

^'hn 5il 

«?tc»it?r ^Jt's ^t-Qfi 

ntw I 'ai«ft«. c-f^ *i<« f^frl »wj’?c»\ c?rc<r 
cif'esi c^c« c’tc*! c^^»i*itai 

<«^f5 xz^ cnt® ^z^ I wzj^ 

'Blt^al '5?5 ?i I 

f6«i 311 c^ti? ^^z^ ^i, 

3^511 ^9, ^tfll 

f<lf^ I 

?iiic3Fti3r 

I c^t=f ^t'^1 c*!ki c^r^ts 

'®t?r ^rsi^ 

*re3fj c*i nr<3it*r 
cn^ftcii n«ft< 

fii I t4| ?c»i1 

‘flCn ^tl-C«r?J^3W (Neurotran- 

sniitter) I srt^.-C«r5^3ll«f^ 

»iWT3Ft3 «rtt<r \ 

nwK fec'lf«l^ ^C5, 

^3f3r 

I sjtisti «rt5:t«fs^^aj«f»i i5C»j 

c^tc^? ^wfar« c»it*t 

•iti I cmi^z^ znzm 

mzw ^i{r«ar¥ 

nfK'*3ft®? cmt^ 

^^*1 c^fsr c«ri¥ 


’rWw «Mfsi^ i 

4^*( cn tTfi-c-sfa^ir ^!*|5 f^Tca sits^taafa 
•nj’raitsf ^ai ^tir =it*i ’«iTti’!^tt»i 

C^tf»l3l (Acetyl Choline) I 'O^ c^TliSa 
«fta »T^3il '■rtns i *twKl5 »effe 

■affc^ta '8 ^I’ta ^tiica^twa ^z^(j ca 

ajaafsr , c>i3ftz:=T Vi> '5ta*ra 

(Acetyl Choline Esterase) al ’T^C^*f 
AChE •il’frtja^ (Choline 

Esterase) al ChE-^a ca\«f "sitaf- 

c^z^ ata I Jit^ca^ta^f^a 
fersarsTl «f“ff*i'» ^a *aa^ 
f^ca ntf I c^rai cnc^, ^Ttc»i&il»i c^tf^c^ia 
^zmm^ -st^ta faal ^aafa ^a?a 

«f^a nfaaUl «ftcii ’itc^ia 

atartatf^ c^cw caata 

^«fa »?5a^af faca a«t®f = 5 ^* ^ca ata i 
fiiaca ataai ^caft^i fia't«itti ^5a«f»ia 
AChE-iiia »ita! 5 a'®i ca^ i 
*faa^ na'ta'ta c?ai cn»i ca, fag fai fna'l- 
«lt«t "t^taa ato ChE-^aa \ 

c^asj '®t^ aa, ^5:aa af^c^'e AChE- 

uqa ^fa^F I 

aif^ W5 *5^ 

(a^fwa c3Fa»i sTta-at^ta^af *ffa- 
a^at?^^ nfca^ ?ff%»i i •aata 
acaacsRi af%t3ia *aa^ ^ta a?«r 
nftm '« atatafa¥ «r»tiaa ^na faiHa 
awa facaa i «Kca 'ttc?a atail fcafla 
ca, aaj^f%a miw atf carta mw aaca 
af%w 'e^cai ^ta nfaa^ ai ai i «a^ 
ataai aafaa aa^fi faa i tH«tf« ««f» 




^tnt« f»rni w c’t*! c^, 

^ flt>rrtf^ «r«tn 'Qww?! 

«t?ilT I mufzwf «rt9il fniff»i c^i 

Jifl 

»it*fvt^ i!n:*<i i 

«ftf«^ tjscsil ^Sfl"®- 

c»fl »lf«W9 '•ISI ’tks»9 Cftsi *rt<fT^ 

c^rni c’t*^ ^\ I »T»i9 •91^^ wt:«9 

’ItfT 

^r« nftw r?*i I c^tH «rt%c’ritt9 

^Sfs? <119^ irks«? 5f9 I -^I’Jta *lf3^C9f 

«it9'e f<i5i9*i 9fC9 wt9 ifi^ 

JiffWJ f9r«V -519 ^9^ f9f«9 Wsl*\ 

9f9C»!5l I 

Tgr9 mi- 

^^i *f^r^C9t9l nil’ll 

c«f<rc»t5f I *j%cf9 ^9 c^rc^F 

W«lf«f ^9|8r^ ^«a 9*19 ^599 St9iB 

'BlM-t n^l’Fl 9?91 J CW91 
cn»!. '«9'9f«^ TfC9^ wtJ?t#c^r9 
nf99^9’«f*1 ^t9 ^I9f 1 '99tw ^«19 9F91 
C9C« *ttl9 nft’Ftf 

«tt9l 5199 >f|%i:9l9 '•Wjsni 991 ♦tC^ f^. 
ffl «l9t9 0991 cn»l C9. ^9*5 ^flS9 |’"59’»fil9 
9HR1%9 ^C99'69fS|W® ^59«t9 

C9C9f «% '»t9 09^ I *9^ 99I999 

n®J«1 ®t*l«ft9 9t9tl 991 1[9*!59 9t9 
99, 9*199 9f^W '9[»tW ’59 C9C¥ 

«9|8Cf 9f91 1 91^ 

9f«? 9?C99 f9f^ ^ 

9Ft9 C?91 C^ C9, ftt"r9 

CW 99ttf9'tr5 C9^ 
\f% nt91 ^ ^9 f 59«f»i9 ^hm 


♦("5t<««tt99 W9!^9 «W9 

^9 r5«9if»i c'Tc^ ^% 

f^l 9%919 «^W9 5fl 

t5 »lt9tW^ 991 lf®9C9J 9fl9 

nf9i:9'99ff9^ fit«tC9 ▼'a^l *tf|9'^9 99, 951 
ftn '«Tt9« 9f'®f9»f»i fecgf9t9t’fi ▼tw fc*ri i 
95f95r «{9iftt9 C909C9'691 ^'59«^9 

«9mr^9 ^099 "itsflB 

C991 cn^l I 19*1^0^91 «r959>n *f9^^1 
5i:9'e ¥91919 I 5!8 9"’l5 f9*r9Y^ *ff9C9r9 
0909 C*f9C»R C9, fn¥1^9tt^9 

sitijTrn ^i6«i nf9i9t"f ij^^9 ^’59“ 

t»f9!0¥ c*lt^t^fe 5rt9t9«l '»l9^t9 fi^t^Tt?! 
f 59«f9l9 9*® ^®f9 ¥91 9l9 I ’f'ft'** 

ff^t«It^ ^’ 59 ^^ <^9^ ftlftittfl 

9lt9t9*l ^''593f»19 9097 *ft<¥T 'fl¥W*1 
C5tC9 C990'® *ft9 *119 '«;? 9*1 C^tW C99r® 
•lt9 'll, f¥^ ♦(f959®f^ '®rt9 *19^ 

ill¥ 9¥9 I 9f9« «1tn-9t*lt9f^¥ n^l’fl 09t¥ 
C991 C9fC¥ C9» ^ 59099 <99^ 9tO*f9 

^ ¥lt0¥. ’®t:99 ¥flO¥tC99 Im ¥J«9^¥- 
«f*ll *lf^’5t9 9097 r9C-19 ♦f1<¥7 '»ltn I 
fswt^rm ^’59«f»i9 9nf¥« 

»9>9f%¥ ^099 ¥% 'St’T 9f% 

C9t9H 9t9 '®9'9fe¥ 18099 'il 5t9i59 '%f% 9l 
C¥9>19t3 ^9 ^*109^ f^9 ¥09 91, 
^fl^9 ¥T9¥t015’« '»l*vi&9 ¥tW W® 

9t0¥ I ‘<109C¥ C9f 09t9n 9t09|, *tf«09»f» 
8ff9^ 4r¥t09 ^!8Ct9 «1t%09'9¥ '«7F9l^f 
^099 f90l9 §n|9|® i?* *99^ ^- 

9^9 ¥I9’|tC®« ¥91 ¥t^ 9l{ilC9 090® 9t09 I 

, «99 fWO¥ ¥ft-l1 ¥91 f^fW, ^¥9 
ACh^'41 





«fi« iif^c? c^^lt I ^i: 

c^tw c¥tf^^ 

•rt'«!l1 I AChE 

c^'ti cn»f I ^fT'e 'QlF- 
AChE-<«5 ’rfaF«'®1 ’RW 

SRW 'Sflij’itw ChE-4a »r>rnf?*ttii 

OW c?f»l I W AChE-«iff 

(juvl ^ip^ »TfaRr®1 

fNvci n*infii*itc*i ^t^r® i niTtfli'- 

C^!l1 

cir«rr9!H c^, t ?r?i^ 
ChE-iiifl ^<rar 

^tl¥, AChE-»TfaFl^1 

I ^?^®t^ChE AChE 

^ *lfB*lt*l 'e 'O^Psrf^? m 'S 

'®t® ^ '« 

f^rstwr «<i#^ »it*rtfl*i *(t*rf t1^ nfca i 

nt« *ifwt^?r f^rur •fs^’^1 

wt c?^«>i5r, 5if^ 

^W9 «ra!w^ ^8f^ 

m^w ^ nf^trf® «r9- 

*rrr»i »WT I 

c^i (ii^t5 f^f«ir sif^ 

Tgw« w »if%«icn>i*ti^ 

«niC5ifl nfi^sT vit wtfl« 

cW8 fna w c^, 

wrt'e ^ar ujar c¥t^ I 

^U oT'e^i fcfc^ fjw c¥t>i 

(Glia cell) I tflil snr, ^W <ilC?w 

I fsrvi c^tr^ ChE-«<w ♦tfflsftt 

♦Then cn»ii #t?rt 

«IW ¥^re»l=C ^«r»1 ^ fSlI C¥t^«fS!5 %^»- 


'st^ ^"^rwr ^f^ '«®f5r 

I 

first c^ts ^TWi ’tn^n ^cs 
fs^trs c?«ri c^n c^, fsrsi 

C^ts a»T^<rT1 ^C^?F caj*^ \ ^ 

f ^aufiis fsf«* first ^r^c^fts »i^«fits 
'«r5nt'®« cs*?! I firsi <^i«r^'e sta*rt 

nfifits =ts I fifsr wfift 151 ?c»ti, 
firsi c^ats^fii ’jjS’Ttssr ^cs, 

'«ftStS 'Wt^CS'tlS '^i^s 

^rf^csis »tf55'S'®tts^ fsfes sii^ nfitstfiiis 
I •tfscsniarf^^ ^095551 fecw^tt 
firsi cs'ts'®fitc^ ^is, ¥C9i ’africf'lTSs 

»ffiFS«1 ’Its I CS ’TS ClSi^fes CsVfilV 

nrr<^ firsi •as^ ^ncvts '«r^-f>5r?i srs, 

151 Slants sFrs h®tf^csfsi mts 
cs, nfscsc*f first c^lcsa ^^s«i 

’jfsR nts I nfimatfir's ^^tcs csfs»t 
first csffir ^^•Jfirs^ Ufis ^s =rl, s%ws 
sf^flt^si st5?trs« «AS1 ^rt^rs^ ^tcs Jit^tsr 
^rs I 

nffist^tcs •tt%csH«ff^i5 sRns «r«ts- 
ftfiirsf fif<('5'5tcs nfsst»(si vflc»i'« 
cstt5( tinslS ♦rfss'B'tsTS nfitts-rarfirs 
¥ts«i fit^rsi ¥si 9r^ vt«f ^rs i css^r 
s^R, stus '« sffSf.tsTtstcss %*rs fir:»rsr- 
'sts fsrss n«tsi fens 

sstf ftffes «r«ts nl*t^ ¥is- cT^t cncf 





( 'Bjt-?r« »j^f c’fcw c^. f^:»T«f«l 
c^'il' f^'s? 'ifTaF*i*ft'5r’f 

¥n c^tr«T I ^’rtfsjtntc^ »«wi ^ti- 
c^¥*i m nr? i ‘flrns ^t%- 

nt© Jftr'®?r (Adrenal gland) '■rT^t? C^T? 
xrtv, fer^wsii cfni cnw »ii^\ 

«it5'e iTtsii nf^sf «r©tn 

nti I f:);5|^-5i 

?FCa. ^ 

^315 «153^ ^'SI C«t%I 

i?5ra3 ^na nltn*! c^cncijST i c?«n cnrF, 

'srsfiii 1^53:^ ^- 

^ra ¥*1 nt-eTI 

atii 5if«^’^Jcaa ^ sTtalu*! 

cnc^ ca*!^ i 

'«rtata »!*r'3 ^ftaffwas cn:=f 
faf^a ^ar«! aacaa nfta^a 

aa. *^1 n?}'»Fi ^ra caaata arts ^na 

aam na^a*! Tai i 
^aaa iflaFfe atai caatca 

ma^ 'srtr*i1 ca^l a^ncn^ I 
a^raFa at^ra fa^f^ c?ac« *(13 
ai I maa aaa afar '« at^a c?«ai 
aa, ^aa« c?at.^ nta 

ai I <«iaaa ^r’f 

«iti:»^i « «iaiaFta »?|S aara v 

atai wi I ^ta*fa afat fec'qgis?^ nf^racn 
^p©fnt^ asai i cani cnti ca, 
atataa ^§a©f«i atrra aaa^ (<it aacia 
aa fa, 'stai ^icaastca «rna csa^a 
cac¥ I caFa^f caaf®f^¥ 
nfaata at, af%a: agcaa cn>?ta f^na itcaa 
©ara © > 'a[twa ^afa a^aai^frtjfJra 

nftpa^ta© nt<afj am ¥ai cnc^ l 


<«aa ^ tatc aa «rtt~ar!l!f fa:»nr®t^ avn 
af^© ca aa atacn a^?f^ aa, atatf^ 
^wat fa^ai nfitanaFfa^ ^nwata ^- 
ca^ fa «aa^ aaa anja^ a%at ^ ? 
tal a'»T^ atPt^ aaata mw 
atna ?fe ^’«n>ca a*^< faat»rfa fai^ 
caca af%caa aaai 'aaar m caai 
cntiF ca, ^ ^*^a faatnta ‘flww 
ataFm© ^:a«f^ta «r^ta«fa ©raaita 
4n^ai aa ai i atatf^a nflcarn 
a%ra ca aa nfaa^f?, ^ta a^atat?rl 
toraa af^n caai ata i a^a ^ta© 
aa’t’fi afca caai caa, a"^'f fataw^l ai 
aRrrata -nta aaai '^f'^raa af%ta 
^ca «afa *iia\ ^^a «??akva 

af^^ta nfaata «fta a^a atr? ai 
^ra I ‘•'6 aa^r ^ai caa ca, #an: 
nfam ’?1^ ^a ^^caa 
ata I f^afg i?^ac^ faatata caca f^« 
^tcaa af©caa ntaa^^a^fa ^itcna 
caai caa i ala's (iic?iFcai afwa ^spa 
a^a's^a «i?pnt'® "aicaa^ ^?ar*ra 
^tata^tfa cam cnn i «ira¥'©fa 
<iia aca^ faatata ataca '©a*af^a ^cai ^ 
a^f^^atacatcaa nfaa^atjfa atfaalsi 
I5^caa aas cam cnci, '•taa 
<iia^ wgnu ^?acaa atartatf^ n^tti caai 
ata I <«© cam caca, atatf^aa ariSa nfa 
cara ar^rs ^^a^ta caaa aa, c«afa 
atatf^a nfam cara faf^ artt< faatata 
caaa a^miaf^t 'Baas aftoa ^sa ^«ta 
aac^ ntca ai i fVi »r35 faatata 
faf^i -ferswv nfacan ¥ca aetata 
cwm cnci ca. mta-atatafsr^ « caaf^fwa 
a^aiarf^ cat^ ^wra vs aa i 



wmtTOtn 8^*fW 


m»r !2i^ 

»fJi? 9i?frj c’f, 

5f<l1 ^1 ^ti^, ^ 

»r^. ^^1 nft'fi! *iipr *iw 

«ttr^ sri I cnt^t^ to 

c^ sito «<rt*t'N ^ta 

it^af *(fi«ri; aaw ^to^ta 

cai\ I Jifalfaatw ifla '^a*? 
ataa«ftf«a c^pcai 'bipt^ i *a^w>i ^aafpr^ 
«ft?taa^ t‘^a *itiaa <Jt«ai 

C1P?C1| I'^a^fSia (Weanlings) 
sif%? ^ca «(f«ai5ta «f'®ta cffacai^s? i 
^at^ *(faca-tia?fii^ «[^a ca 

caat^^ ^ca, ift^caa ^^-la cac^ afa- 
ai a«ata atataa faafa^ aatfa« 

^aata aa i at:aa ?a ataai tt^ata 
na ('Bi<ja faa aata ) 'fla^ i>»» toa 
acaj ?^caa ^tn®tra| ^«fa 

^ta atai aa f^ra aac*ra at? 

toa ^rsta ^>*« faa atai ata, ai»i 

caai atca ca, af^ ^aa w sfta a»% <iia^ 
at? atft «r^ria 'e^a 8»% ^ftcac^cill 
a»ta« ca^ilffa ^Ista ato af«i^a faf^a- 
maart^^^ 'em %a ca^l 

atai faa aapra I'^a'^to ajta« 

v» faa nfacapa atac»i 'eafa 

«%^tnat?j'® caai C5fm ^1% 
aapfa a^a:^ nfa*f® I*^a a^^i ata i ^aata 
ma^ «i?a® nfacac-r t<ir»a ^na *ra\»pl 
^ai 1 *tfaca-t3ffa^ fit«ta 

>aa5li nft*r® *ifaa^a ntia i 
v*t faa aataa nfaa® ^’aiapra ^a^ e 
•rap*® ♦ifacaci caw cwai cn*T ca, lacaa 
afw Tscaa em aanfai® l'^a«fa 

cataF ca^ afaato aai af?« ^ 


nfaw-rarfa'5 «t«ta nto ca«tra 
^ta, «f*flaa« l'‘^a«f«ic^ 
cw|5 ^a ai I a«ta€ 'st'i^ca na^a'i 

atca caai caw, afaf® t^c?a a%wa 
'esfwa ^caa faaviat ca^S 

a:a i cw ^lf aa, ^ 
silaFa^ta ^ta^i^ tawa atai aw^ caai 
cnwi *ffa‘r®wa vta AChE-aa 
fa caai caw <*a^ ^ataa af^aa 
a^cap «r®tfa^ aa i a&i t;al 
ca, ataPif aptoita ^*fa *ffaca-f«ffa^ 
«f«ta *ffa*r^ a%w« nfaa^a ato *ftra 
taa^atafafa nfaa^a alSca 'a?!® afai® 
aftjfCf« few® fai fac®i ^faic® ^a ata 
ai I 

cfta nfaatca fi^caa^ftwa f«a®ta 
f®atfa ntoHapfa® fifsfa i^ai fca, 
vfaa)«, aat^faja'?! nc^ r®t»!ara nw 
vsta fapa aacaf i »r® ana fifapaa 
a? *fa1fl fawfaarnr^ •af a^a 
nwa afta facawi naWWca toa 
fia'tn’ft^a afajca n® at -aa^ «in® 
ai catfl ^®fa apai a^a fww i 
ftc®a iT^caa 4c®Jfi5c® ®a^ '*a^ 
«psiai afaiawa aritaapt®, fifta-atatafaf 
•aa's cfaf«to afaa^a ’Pai fcawi 

•aftca «tta a8«i5 ^*?iacf «rata car^c® 

«n vca «atata as^iS fca 

t'5a caw ®twa fe*ra Reversal discrimi¬ 
nation naVl ?:a wti ?wwi "acaa 

af%w aaai =fta wai cna ca, ca a< 
f ^a aac5ca ca^ f ca, ®fc?a aff^caa 





Cltfe I *WT «, 

AChE ChE-<in '«lS{»tt^ €ftl 

^^\^\ '■it’fta ^ 

'ssf^ « ^«Fsj ^5ltr^?i jftw 

f wifi aff?^ I 

»i*i^ *rf 
111 ) I 

vU’T^ C'*(C¥ >115*11 l^Ctf, 

5^-1 '« *tfam 411*1-5151151^5^ 

« Cif^f^fW 411%CW nf55^5^»l 
Sllf^in 5»15l5 >^»ll5lc^ *ff55lf91^ ^15 I 

^«5if 4t?i^c»ii nf5t5r''i tw 

^f»15 5(f^ >5^55 ijff '«5^ ^af5 5i15'^k5f5 
'«(5nl^, 51 fH'^l4l1>a |'^C55 Jll^Tfll^ 51191 
551 ^5, Cn nf55^5 f ’51155 5f<r0f *1t«51 
C<51C«1? f<F ^1CiT5 Fl91l5f 5911 5tC5 ? ^U'S ^l^^ 
*(5*l9F1 C51C^ '«lRf^l 11555 f55itC«^ ^t»I1 
5aC^ 5t»I ^1551 artf5 I 

'« ^^1515115 

55^^ 'e ’5iJ54t’Tl5^ nc55ll5 ^H^l 
‘551^5 551^1 5f%l55 ’*115? f5|3^ '5r5’!J5l% 
551 W ^i:5, 'Bllaf C’f 555 5l5*11 

«IC5I5^ C5Pr C?C55 I 5%C5 5555* 
^:<1ir55 ^f55ii:i) ^ic^i 5911 

5lC5, C5l5^ 411^ 5«^ 5l9ltf 51 C5lJ|^fe 51^ 
C5l?i, ^iiira ^®ii?{ >Bi1c? 

U15^ '«ll5'« ’BtW5 f5§ I ^jtPl^l|9j 
C5tf9ir?i5 *lf55l5 *55^ AChE-f55li5rfr5 
*11^1115 nf55t<l C^IW C5»f C5t5n 5l5, 
*lf5C5n ^5515 nft5fl!^ «I5’?15 ^If^CI 
5»lt5 5F5^1 5a^fl[ 5^^1 *1515^ 5C5 I 
^l5'e 411*1-51*115155 5551^5 


*1515 nt5Tl cnCfl nl5C5H5Ff%^ «tfitt5 
t5 55^ *lf55'^ ^5 I ^5Sitf55 1»N 
'fl®55l>i C9r»1l5 (Dt. Edward Gellat) 
C5piaC55, 554fnc55jf55 (Norepineph¬ 
rine) 5l55 ^ar5 *1?1<i55 nf55l*l ^ 
I*55uf915 5f5i:5 C5>?1 5lC5 I 

51^5 n55'®1 n?t5l5 C5^1 cmf C5, 5%C55 
f5i«I ’5^•1 mK f5riW fgZ% 515f^5* 
15^55 *tf55h ■J15 551 5W5f5 

^*>5155 '®5«ff%5^C55 ^5 3?l!:?5 5ir5 55- 
'i|f^C55j5r55 *|f55h ^5^ ^’'!55«f91 C5r5 
4115 ^115 C5'?1 n1'«5l C5C1 I 'II51C5 515 

5151 ?55l5 C5, 5f%C55 >515^515 5l5l5f55 
n^K 5J5i3c^ «i1C5 *55^ «5- 

^155 ^C55 ^5^5 5l5t5f55 ’TTIC^I 
5f5t5 55 551 I 

^5555 ^51ilf55 515 55C»I5, 5!%m 

«lf5f 5f#5ll5 5C5 5f9t5 C«1lf5r55 *1l55- 
'^5’SI *tlC5 'Bl<1^ ^5^ 5*§5«f»H 

5f^C5 C41ligt55 ’tl55-*f5'®t C5-!\ nt'«51 
5lC5 I 15^5 CBftCW "515^5715 (Dr- Joseph 
Altman) 45^ ^15 5^5^51 55155 51511:5^ 

^5 41515 5115155 1 ^151 nft’51 515 

Orf5C5C55, 5l<«: nt5555«1 ^55 ^tfS 
5f^C5 55 5115 I C5«lfe5 ^^f*R 5l55 
^11(5151 «IJlf5®{3 4tC5l5 5t5 C551 cn»1 C5, 
^ ^1151151 antfSlvgjB ||'5C55 5f%^ 

C5'^ =115 nt5l 5ff« 5^ 55155 *15*151 
C515 '«555 C5l5 ftllW C«^W5 5l5 
f5l ^8:5 51 «rt5lcnr^^1 5C*11,*ff5W' 
aff5® %rS5r5l5 few f?C55 5f^C5 C41tl5:55 
•ri555«{'®1 51 (151'9 55^ 5CTfe 5tC5 J 5Ht<, 
C41li8C55 55 *1t55«F5'®1 fe5«5i5 ^“5:55 
*tf^55 I 

5t^ *tl5C5f 5^^ <t5t?5 (:5 5f5fe*i1- 



f?, Orff'S ^-i«¥i5 

i »rvr»ra^ 

*rtflii, »rt?i CA% c»T c^*ti *ir=r 

fltn^ ntr« 'wf^- 

cw^ c^r^ »Ti[aF^^f I if^B-rfe 

•ti'^’Fi c<nv «<tfl*fi ▼fli 

wvw c^, f«fcn^ nfac^n *?tw sittnci^ 

TTTptr^ ’rt? I ?»ii «rr?twJt c^, 

^i*t’i wr? *tfflnnj5 ' 5 -?[^fl ntrs— 

c^ I int’fjPTf5r?t*i cnt^n- 

f9i^ ^t*r^ •firWfiJ ^ 

»wi c’Tti^ c^, f ?rfliT ’ft<flir*} 

c<rr^ «rt7 ^ti f 

=JT, »r^ f^?r fi'vMtc'wi 
*rni^ (PT ^ti, ^tr?a 

’ut’tjsrf^^t’T cnp(tfii=? «rrftn ’fci or<n 
c’roj 'srti »r^ 

^tai >ic5T *ftr?f I '»rrw^t»i 

C?r^nfl 

cnr^tf»i5T «rrfltn c?ti c’lr^, 

•r^Ntsf «ft‘r-flt3^t?f5(T *rRF? ‘fl<t=f'e »r3< 
«Twt^ I 'd?ir fimrtrn 

f^Rw ^^r-r < 0 ^^ Rrf«it ^wRr 
*rflm '« nfiR^ 

'®t« ’tftFT ♦rtflvi C’tC^ 

«rt^i'e «t»\'3'n:^ §?rR5?i «r«r >rN1ii*i 

irWirf^’f nffli^M f^r«w 
f^tc^ ^1 i^t^, *ft^Ti 

I 

^«#t 

W«r Hsftt^. w 

fswi wri^r I artsT 1 ^, sitni ^tc=r 
^f*r'« f^w ni^m 


I ^Wt*f C ''"H M, 8< 

FtRiCT ^r*f=r, f»i #tr?fl >rvr»ff^ ^cw^ <«▼ 
—^ w{5»i ^tsr c^i 

wv\ I «<«F8f5r ’iitir 

I 4^ «f«rr5r ^t»!i Rf®i 

^^r-fir ^risT, fe^rNtrsT^ «r?f% 

4 ^^ *rt<f5^rT I (mai^ 

4»rm ^c»i api#, RRsi 

^ c<rc^ c^-t c^t^i ^tc^f c^, 

*nrt< ^ nffl’T'^sr 

cT^<n 4 ?^ 'Sffs»[ 

nRc^ c^jj^ 

*rRn^ *rlx9 1 

W9\ 

«(tflni ^zw. c^, f^-r? 
uRsc^ Rrc-r^ Vi 1 

^tir. ^l*tsT *fR- 

cai-f iit<rt*T *if«^ 

niisni 4a^ «ft*r-at»Tlif^v •ffa^'slsr 1 

4^1^ RF®tc^ «it«iai 'BW?5*r fV^^i 

«rtfl'6 ^Kis 4a^ •rf«ta»f 

^ ¥CT 4^ 4[R5 ’tc? ^»icai, 

'sta wl6»f a^^ «it*itm vfzw i 

Rfi *f<« ^t*iai ^n c*fcaf^, ^ta nfa- 
c«rfiR'® »if%ia!a Ttfif •ffas-N’r aja^ta 
4?F^ arn orata «rat»r ^aai varas ntfa 1 
a^w «tr<a sar-awiia caia ^tta at^ra 
nfaias anif. a^t»iti:aa <4!^ at^a^atr^a 
at^wa tK^ ataf&aill! a^i ^tra^ 
444 fca aa? ^awtRn^a ^3Ft4 nfaarraa 
4OT I 4tatr?a nfaFt»ia aia^l aca af^caa 
<rf«l5 '^ar^a artijvliaa aRi 1 4*r<« 
aataat csfcaft *rTR>*ftf^4 nfaca*a4fa® 
«f4ta 4t^cftatW4;a tntrfaif^ nf5»a^a 





5T^*tfiCT«r 

iitClt w ^itf*ic^t 

ti 5n-<r^ 

^'S^ ^»ii ^1 c^ar^ 

'0’^^ «JW 

4^15 

c^twa c^BT'^t^f ’%iTf *tt:^ i 

5^531 C^tlSsi ^l)fl f n I 5l^5f 
=i^ c«tt(5i5?5 

’5r«»ifei?i *1^5? I 

fev’iif =!f^»f-a^t^^ c«fttBc=i?f 

^tf^C5 cwaTil c^, W^1 

cnintfi\5T ’?i«its’6 

*{t5»f5aiS c^rr’J i 
uraii =5^3jf! ’fifl C^C®! ^ic^l ?1 


^tiRi c^ «rtfl*rt^ ^ti!^»i 4f5fciTr^ 

^u frf cw f^m ’fr^f, ’tw n^i^n 
>1-^ ^ni 

'irt^trfrfl 3i^^=r 'ejaratJ •n’ftii 

3TC^^ 

^itsr^»f5itw, Ti ^nt?t!r- 

'9f^^ »it«*rt2? fkzm m^n ^?ir^ ^n, 

fC’l «lf« 

f^*tc^ iii—ftwtwi 

^'tc’w ««i^ «i«fjtii, ^u '"itii 

%W "iinJlt w 

'SrH tss^ HC^ 5^t*T1 C^C«ffit9T» ffl 
w’ 

*ff»i=T m cnrf, ^ttl. 

c'S'Ntfl 15 \m It 

fStwtlJtfl I 




f«(® 


^t»ll»f9 CiT<t1 ’Ttlf ^^•?1 

cfii 5«t5^i ?^i*ni *n«r 

fnf^« *« *ll«fj »I*lt^ 

f*fcai? ’Tt*l'tf>^ c^i\ I 

c<ri^ <invtH «it^“ 

cnt5«t3 ^zw mw ’jjfv 'em 

f5it<Jt«tii ^nt*f c*tt>\'e 

Oftn fftw caft=i»T I 

«rrBEt^ ^ii^s ^1*11 ?ist»\ 

(?it»ft^{8 'Bf^i c^«r»ii c^rt’TtlfSi 

VH ^t5T ’T^c^ I 

wi f5!c«r^ c^c*F *rtw'il 

cwi-r ^t’t cnw^i I ^tc*ra 

t^caf^Tfn it?i 'iifiitfe^ c^t’TtllBa 

I ««f*rnF *ic*fT f^i 

of'SEi 

ifli 'St* f*c-l*'3tl* Ctfel I 

iTiJf* fiip\5r *twi *tif I 

c*t%* <<1*^ f^s *t«rt^* 

>Ttftc*J ^‘i-r «ft5!*t?t fk% 

^CTCW* f* I* c>r<rtr it 

• ^f*i#t^t* ^*»i5ar t*<5 


WfJJ '« f*WtC5T* w *lf*5* »it« 

*ri:* ^Ttf*f^ '« 

*f^t*t* fk^ I' 

'Sft^ f^^sitai 3TW C*. 

^t^fl *t* I «1'a^ 

f*S3t:!-5#1 =lftf^"f '"itC’r 

'5t*^*i:1 firsit^-H’i'T* *'i:*1>r5i5T *t*( 

'BiJt^c»ii ^Fs*t5t ^'»i =itc*{ ?*[ 

^l*=f i 'e«ltt5^'« W5?t* *1*11 

fl^i I c®?i^ at*1 

5f!jr»j f*3St5T *f^t*t* 

I f%f Jf ^t?r nc^ 

*1*^1 I 

wj^ts 

r®f% *?1*f**n 

>t^9i ^t^t's f«fH c5Fjtf^5j, 

i I f^*f ntij^tf»i^i 

( cwc*W!fN ) 

Mathematics : First six books and 
Eleventh book, Algebra, Plain and 
spherical geometry, Analytical conic 
sections. Differential and Integral cal¬ 
culus. 

Mixed Mathematics: Whewell’s 
Mechanics, Berkley’s Astronomy, Web¬ 
ster’s Hydrostatics, Phelp’s Optics, Cal' 
culation of Eclipses. 



• 3 ft ii %ftN ^ • * 


if7tf>i1% *ttiTt!®v 7r¥5[i I ^V 

^t«r»n »r?iTn 

m¥ %n f^irr« 

^ f»if5r« ntijs 

^^C"r “*• As the improvement 

of the native population is the object 
of the Government, it will conse* 
quently promote a more liberal and 
enlightened system of instruction, embra¬ 
cing mathematics, natural philosophy, 
chemistry and anatomy, with other 
useful sciences which may be accom¬ 
plished with the sum proposed by 
employing a few gentlemen of talents 
and learning educated in Europe, and 
providing a college furnished with the 
necessary books, instruments and other 
apparatus”.' 

i 

»it^j '« »rtw 

1»S!1 ¥?!*( I ^tl JIWJ 

nwtif^wi ait« [ =ftN: Elements 

of Natural Philosophy and Natural 
History in a series of dialogues ], 

: Vernacular Class Book Reader 
for the Government Colleges and 

% I The Life and letters of Raja 
Rammohun Roy. (Sophia Dobson 
Collet) 


Schools (>V8 b) ], 

’?C»rc«f 7 ! Sf^r ’TJt^ 

’Tf* (Principles of Chemistry) =JlX*f 

* 

CJRjsi a 1 I 

'ft'slTt ‘“I*? 5?lx*i TK*1 

55*1 ff g r-f’T-i c'f'e'si t?c^i I *rc« 

3Ft»l 

ca^% 

) I* ce\«l1 

« ’I'V® 

I 

4^18 gt3fm '2f^j«F 

«Fcw c<rt^i fs 

^b'oe ^Itc^ C«(r®¥Tt9| 

c<tt»il ’fW 

cvt-r uq^iS 

«ft:n I sb-ok titc’qni 

cTrr-t3 <<1^ •*w*h 

fiRl f^ST iww 

* 3tWW^N 

« ^c»irw?i «t^*i t«« 

«! ^b-s—8i ’fC»lWf 

^tn»u »itfgw’it*rf (»^) ^] 1 

Anatomy, Physiology, Physics, Medi¬ 
cal Chemistry, Botany, Materia Medica, 



•tH t t 


»Tf =?T^tft»ll 

c^f»^t*f ’fW i^8» 

The London Pharmacopoeia-4? 
«r«Ft*n ^c?5i c’lfS? ^p{ 

I <4? tIJS’F 

Hr’w ?t^»ii •»!?- 
'5t?1 C’lf^^J'N ¥1*11^? fnv«FCT? 

'eint’ff^^ f?c'*f?®1x? f??jt^i ^t? 
f«r? I 'sc'Ttn- 

f4>[ «t?^? Titatw? ??r?«it# ^Z9 ?»!t«5("(tC5r? 
15^18 c^w I c4J^c®f»r 

ivi8 t8tc^ ’ft? ^tl»1^sft'3t? cn®j»it? 
CTtn?!^ ^?t? ?*jt?=f f^^tC’t? 

f?i»r8 ^?f% 5? I ^t? ^tait?? ?t?T 
«r^jf5ar ?t? f?^*f?^tc? ^ei?r?t’TT i 

^9t3r «rr^fett^ c^?*i siti?f??it^ *f^t^t? 
?T?^ ft»f, ’rc??'ft? C^t=f ?^’l ?J?T!1 ^11 

?Tt*rt? 4H[flr»it9f ?i?^t?c^ 

?jf?^ ^c? I fsf^ 

f??iTi:4? ?| ^'s?i ?t?5fi, 

^t? «riw 51^ »tc??*rNti?c^t5f f??t?? 

fiHFS ?rt4?t? I 

*ff?C»|5T C?Cn ^ H’fl OT'S?! 

^?» ^'«r?t%c?? 5Tt^ri ?ftrsf ’itft?T 

^?i ?t?» ¥?i »!«? !i? I ^^'4? m 

c^t? «rvt:?^ c^t¥ c?c*r nc^^nt’tf? 

?f?i Tr??Ft? I f^fsT w»isT, 

^t:?? cim^PT^c?? wr ?^? 

<4f^ ?(«t? cT«tc^ nt«?i ?t? I ^4^ 

44«t? fn«Ft? ?t?1 P ^tSt 51?, ^ 

q5t»f^?l c>T?ti:5T figrrsi *t9t?t? 

Pbarmacy, Theory and practice of 
Surgery I 


?J?'?1 511 C?R l”* ^ft?^ 

‘’•••f?wt^? 4rc?t8f5r c??i 

5I??rt? c?c^ c»it^ I 

'4?5( fi(?'t?'?c5i ’Bi?;t*riit? Bf3'« c*if^ 

'»itc»i5r c?c?f I '«ft*it? 

’ft??nt’ft? ?r®f 4c?:H« c^ ?^? c^it^ 
^«f? 511 ??t? ^t?*i «itf*f c?f? 5?i r ®t^t? 
?c?ar9it^ »i??st«(:^ 5Tt?t?j 4?:'vs 4fnc? 

^115151 f^l®, 

?t?5ft5lN f5l3f, f^ai. f*{3f, 

it^?. ?^arc*it?5i c^-f^sa? 

c5T*i, ?'t^t? sift’ll «f'f I 

«fr«fet? ^siC«15r, ‘'''It*!?! 

f^®tC5ig ^?c'® I '«»it*iti:*r? 

'fjtwtf^!:?*nt5!? ^c'lr’S ^c?— c? of\?? 
C?t?f '5t?^?? C’!^ C»t\?C?? 'ftsTC’T 

^tc?^ '»!t?t? ^?1 ” '!?!:“! c? ®t^r? 

3T??tt:?? ?«? *ff?«!C*I? 

^f<s?t;T '!iR»TTffll?5i5! *p? t> ^1s\f8i:'a-r5! 
'I? 5itc?^ «rf^ii> ^? I wf^r? >T?^tc?? 
?frc«r '!5?2rtfn^ ^r? ?r?i f^5(i ntfsastfSic?? 

'T7fc’ftf^i:??t5( f<®iti! n^tt^ <4c»ir^c»i»f, 

^rw? ?w f?i:>!5! ^t?t<t5f? 5t?, ?t?53r 
?r’t?l'^5ar ?^. 'if^t’st? 5i:?r*ff?Jt?, 
g?l»it»i 4l9i?^5i jffl^t?, fnr?n5ar 
?c5it?tf?»!t9! C5\5^, vt^t? »!tt^i 

>« Pt’ftf^n*! I i4?tC5inc??*ri 5F13I 
f??jt^ ^^n'w^t? ?wt*it?jt?i 

C’??t!:?’<t? ?C*?jHt?Tt?, f%. f«. ?t?*f, c*?, 
4»r, '« 'it?« I 

^rN3?t5f 'ntc’ftr»rc?>T=f ?•? f? ?at^{8‘ 
c«-i5T 'I? 5ftn(i ?f? cgrf»T* 

8 1 »f?c?ar5it? w, (is4.>) wf? 
f?Wt5?, *f?*? I 





vz^z^ «F»nl^*r5Br '% gygyy 
c^t’f^lxsr? ««rrr»'e f^atr^T? 

^ f 11 af»f^»f53r ^f^- 

(rsff59t»T' c^f^rw^ 

aptl^ »i«3r f^'^f^'srtsmj f«f'*Pt»!t^ 

^31^ 'ivvt %^Az^ c«rf»Tc®fvr 
c’Tt^fwtsr 3Ft?5r I 

*)W ^ 

«rf^5ir 

'Bf»fTtn^ sffitJi Sft’^rsr? 

I fisfiT :.b-b-3 t^tT? C^f^f* 

5it3i ?iJTt?=f-f^isstr=T ’ir’S’i'fi ▼rflsf i 

^5t<fT C3F?9!?lt3 f:»C5g?i:f5 Wtsit^CSrS Wg" 
^1=5 «tt^r^=r 5»i, c55:»^flr9!5T, 

5?1 f tarsi strw 

'®tsci5? f^’35tat5tc^3 gt<y 
ntcflsr, ^r?r grg ^tc»r?r 

'6 I ta c^s »tm*ri 

« «i^f« ^ti:?a '« *1X51^ 

gw, 'ttwa ^csr 

»rt?i. ’TC^Tsrjrt^ ww?5rwt?=T 

«MtgKar 3ii?3it=rfs*r, PrfHa^stfl f*iaf, 

csrrtf^^*! ?f5rg»it»i 

OTfaBar c^t9, wtc^aRN ?rgtaff, 
iiti «f<9l% f^®tf^’r*t I snt^R- 

fgsstrsrs ^tcssig^^ftSl 
«r^?rFiafs «rt? ^aglS 

^VS'a st^ail Of^T ^’Ttl^rf^CU ’ «ff®- 

ita WZ9 wg>i cgf5[gjt»! ’?t*R ggi i '»rg 

%g grt5t< 

'srfVgt^H grs '3t?n:'5f '« 

mvsi( g»rjt*l gt^Rtf g5( 

fsWtST nf^ r dj *if^5 

^ g;>iciJT, •f^wtsT ^ 


^wrsnr gtrf i «r<r*r®s ^ ^ 

wrf^gR; ‘at ^ ^rap# i 

^tgta na. ar’fi^ c»tt ^ «'? «n?tii 
c»[t ggt <iit Prfag ft- 

strg I hwtPrg '« nJhFt? 

gg vatgn wta gv ^g cgtat« 
g? 5rtt I (R? >rf«9 c^rt^ta ‘aatca >Tatra»r 
*rttswi ‘«itra cgt^r sf Fflg 
^ca =rl i fgsrta wg ‘ot 
a1%c5 eg ggg ^rtPifesi gtitrg cgt ggg 
gi5i <in[tRr n?tgi gggtrs 
fifstfs^ gteg I ggg agats^a 

5fg (lit a^wg gti gtfgia i a^g 
gte^ 4t5tfg« gfigtThu ag aa ^rgtH'® 
^tfag arge^ gfa’^sa'^i^g fagt 
fsaitfg^ gtea ‘aa^ gsr^i ^'gtai aiggtfag 
fsastiaa fecaf« gtft^ gtea i” 
tf^acar aw«g «itcartgarg egar gca 
at^gta Pfgt«fgt«'« can ^tc*atga eggi caa i 
•at ^tcartaa egrg gai caa gfggta gltfata 
ga •a^egga i <agtta ‘s^gt^a at^gi 
egega ca^tega atai ggeat ftega i *t?n- 
ttfa gcg*ii gfflPtaata g:^ ^a, gcg«f, 

ctj^fsi^n ^?r «r'ff^i gt^fvrcaa gcgia? 

fafga faataa gear g^trai gt^i gg, ggK- 
favi, agtaaf^, «ttfgfagi, ^fggfaari, gt^ta- 
aryfg I gtfefgrcaa egg nl^gta Wf 
gata ga gte^tai facanga •ngafgg eg 
cgta (agi® faaca f^gg^ga ^'ftaatea gia- 
ggi gaata ^gtn cgwsa i 

•a^fga gfg giggtgi f^^gtgta nca- 
ggi gaata gtgtg fgg ai i •afgeg t^taw 
gagttaa atgjteta, fatg^ am aaja gttan- 
ga gtai at^gi egwr g?igi i A 
9p{i »jta «rrtea5tg fj:gtgtgm ^^gtas] 





wtBR^9i5l ®t^ 

*nrt^=f f®f^ *No 

University can rightly be regarded as 

t 

fulfiling the purpose of its existence 
unless it affords to the best of its 
students, adequate encouragement to 
carry on research.”* ®t^ 

^t*rsT 

afa *fni ®tflc®a 
«r^jf »rra^*tta ^tsf fai 

9ita 'attest*! «r^ir 

5ar, wti=?3f^N mt^5m cata, catenar- 
3TKa<:r «r^f® a^rta^i fastc^f, n^Kf^ta 
mmsr 5»ti<ra at*iJ(, c^caarwtaa a??, 
caasit? ^Tti^i, »fr®jarJTta aa? «r'?r® 

fa®t=T, na*a i 


»fPf® I WZ^ tfrv 

a#rr®1 fawta ’fww fawfcaa 

*rtai catai ^a 4a\ ^tarrva aF,faart®i 
fanrf^Biiaa fasifa fa®t»r ^fa^a faait® 
fa’afaarf»ia«f»ia 3aata afca acacf 

aal ata i 

^•fffl^'8' trcaalt’Tta ^ c^ar ft?t« 
antji cam Ra'tmar acarf 

«iia^ fifta «rr®T^f5i:®^ fawta nraaata 
aia^i «itcfi ^rcaaaWa^Pia awi «rit^ 
Far aa»itafama celta ^tR® If^sata »i?jt}8- 
faaittaa ftf®a faacaa 
^ftaaata w fama®tca faajt® anmi 
«Rrfataf ^rfai «ia fa^f^ata f^far- 

ar>T •ftaata^’F faaa nmaafa ‘aa^ 
5Fitaita faaca ncaaata ^rt^ta 
fama®tra ajtf®9it® i '«itsr atw’ai 
cam raf®a ncaaat«lta ist^i faf®i faaca 
ncaa'tta «r^m '« ^ilrnTFata 

atai f^wta »f1^f®a ata« ^itatsr sia i 





»T"*icvr9 *3< 

^ I m 5fC^ fircfltafsr fcicf 

f^srtc’is I 4^ 

'Bftflf ^ ^1 

Fc*? ‘iinatFi’ I 

5FXI 5jtJT "tijt? 

^1- ^tC^TS ft»» ^t!srt5 

«f5t'«i^ift[^ "f^ca I 

cnc^ tWi i<*% ^«%i 

«(tw «rrt ^8 8'fs 5(nfl^ 

?-r »!r‘iF?'« ^*t?i I if^tn 

Jirnj '8f5(’T^’rjt?[ =f^c^ 

wflUE’f sfnslt^ I *<*1=^^ xi^ ^JN’F 

JT^T'StS I CVfC-r ■'15 

«rf«t5c« Vf-f 9tc^«'« 
^•f« *jj^^ cncfc^, >sir!> 

%hi^ vo^n ’TWt cnr? ff^lt^ 

C*lt^ 

^\^ ’Ftir^ •^^C? I «f5TC^ ^*1^1 
—^18 'BTfl^ fk^ 

v^-b- r^C»ltf*l^t9, 

^'5** V, fF[S> 

’»it*itc?i f^: ftj I 

‘<1^ ^ ^t*{tCT9 

^Cfl, f^l ^«f 

ThfT, ■« 

«lUSn I 

’^t^ijt’«^1 ’•P'ff^. ^^l::Wt*f'?t'«Tt« (Micro-cli¬ 
mate) Mtwr OT 


c«fJjtaii. 

■<5r«t!3f^ ^^tr»r I ^^fVfli:*r?r nft*itl 

«f«tf<[^ nfa^f^is i »r^T f^, 

«rf^ 

^^^TCIS (>»'3>-iS>^»^») 

^CTTC^? C^, 

’FC*! fnnr "TF^ ^¥t®i ^sji 

(i>5(^ f55 nhr) I 

wi^ ^••* ^tc^ if«i 

( b«* C^-4? 

=n ?ra»( («•* c*T. c’^fc^ ««* c’T.) 

»r^<rji b>8b >rtc»i® fttn i 

<11^ «f*fcif ^cei«rc^f»fT c\ 9frntc=ri 
-t![® ^T*f«it«t9 n^ 

cw «'a* 3it«fj a:^c? bv“ c^ i 

sf’fstFm 'flt «r«t^ 

() '2rt*i ’itnc^ ^tntwf 

f^stcff nfii'^5 ?c® nfw i w^^^ 
»Tt*Tt5fS CFOf ^1®, f«Fl '^tf*^^ ^^«*l I 

*rr« ^irfsTv uHttiia 
nfif^f^ ( f5« ) RWICl ^ c^. 


* ^n®j'« 5i^nt-'^w»i ^»N. 



'e ftwN (^v9-f 

'stwcifl Gases) tii^\ ^^fTi—4 ^*ral- 

I 415 «itl55 ^t^ij*f nr*!? ?t!( i ^*nfw *Ftfli‘«f*is JitsrtTi 

?t«!t«r «r'9R— 



*fiE*-wsi^wtfl 3Pft5*t'if^^ I I istir^rntin c<[, 

««<r^ ferw ffar^ ^>!r« qRt^^a? ^•I'W 

«ir*ff?jl W'e ^ ^<ff5F«m ctcf 8* c>r. I 

♦rtf ^^tc*T ft^r (Fuipcs, <irf^t^^fl ^t*rtf *f^i-«irrt 




fncf «r^'H ^ 

() »rrw I <jfl'!r4tiT»!« ’itir— 

» H??[ jrk*r? ^"STtT ^ f'f^t^tr’T ^*r-«rc'3?->'8—‘o^i— 

^^1—«rc'5? ••o?r--»-»>^—••8?r i 

>TJnr, «rT« ^”c^. ^sf ^i ••>**[-»?it^«ti’T^t*f“«tr«Tr-^’b— 

^<5rtW — ••'5V5r—.N^^—'.vs^ I 
^c's’f c^l ?[tcar ’Jf5f 

fltfsi w, w fitt® 'a'c’i. ’r-4® 1 59i!irt 

I *fl^ 'sjr® *r^r?ni '®t*riv (ti’et? «f’»t^ >• '?h 

f’l'ff® .artc*r? «• c»T «r«t^ «ft® 8 'sc^rs c^r^lt i §*mt»n 

Htf?r (c^c*»vit^i) sf? fk^n ilv 

'®»—-sfr®? sft'e *rtcfl, "fprai 

>[515, <artC*HI C6a Sft® <S**4* C^T- ’«rNi^t«11 *5181*1 

I *Ftac*rl cBr® Ji^«r f^r^sT i cm^ ti'st^ 

'«rt9« -r?? iiiiiw® <81^ «fr<s? fec^^rc’Ttnj 

ntc^ I <*i^iifn fw’rtatrai >T55prt«fT 511, 5(?t<i%tc5T 

^51 f?5rmf?r >T^i^tC9?r <a;fjT®i8?tC5?i sTtvinl ;ip5if?tfinf®® 

*(C5it?*{ 5(itc«® nf«c<-f ncv? ntac^t, '8rt8?t«®t® ^sf^f4‘5t55 w:ts ntw i 
f»Pl ^1 f® 5jt I :jjn 8ft?*r ^iWy -ffca? '®tn-^8:f5aiT ‘<i'^t5r- 

^•l[-TBitaft'e?tir »i^%8 nfir^^sT, Ttf^l 

^f«I^ *tf85»15J, lipm ^8 8t^8 ff^Jl *tf85»l5r | 

^I^C^C’T '3** c^T. ^tn «Jf® 

8M®ftf«f r^: f*i: C8i»t 3Tt^8 ?CfCf 1 

'st’f- «isit^5(tH ftflar 5ft5., sii^f 

«rj^C5r?i ^t«*i'9f*ic5F f^KfiiPr® <818 n '«rt8i[t'«^tc¥ 

*tc8j ^tnsfi 'vncfsf I -t?i:8?i ’artful ^c? r ^c^fcm 

^t*r-«fc»5r '’(7[""'ai+«iijH+«ji^?t+ fe*ni 5jTftflfl ^t^c^c’t'Jr 

'®iU'9+^tg5n <ii<rtR ^ <41^^ ail» cw «i»(*i5T «4it 
^■« 5^c*f ®>8ivi f8r«ir ^8fKw ^C81 #, ^8t-ti ^wrff 

'Hai ^ I Ji 5?r«f c*tC«r«t5, ^afscaufl ’TC«f 

'^tatna WH «tcna atc*r; <tia a^'t-arfafta^ta I •fNa'j 

’tf^, f^a «if« c^c4C'« i ca. c^iiatapiS asj^ i a*5fa® 

"fftaa f®<^t cal^c<*r® a ^ata^faatc'® ^'stfa's aa^^ffaa, caafa^ta, 

ac<a ataii af^sH, faf»ifa^tta i ^natai a<a, ^atni. ^ata®i, atia ^tn « ’atJf®1 
*ffca faa*^® ^Saft^ jpatfe^a acaia *aa^ aaiat^^t artaiafT» arhtr't 





mm 'i 

I *a4 h?5jf«^5*|'e 3lit^- 

cnw 

?fv firc^ fx< <J<, c’TC?? ««s ’ft?i*i 

*fav f^arsr ^t*f-«fc®? '« 

Tf<lt?t5f <i9^^ «ft« 

c^i^tsts f^cfjf jftft I 

*i’ratKr*f?r ▼»( «n| f^ffear =?J5 

^rt*! I =f^CW ^tr^T 5’*FC*¥?5| <«?[^ 

^)tn^ I =f9f^ts fif«ir 

r^f^t'a: ajtST •iflnt'^ ^t^tCifiJ 
*Ff^ftii^ I -t^css 

(Chlorophyll) >T^C*ltC»n> 

^10^1 fe’ia =T»ra«r«tt?9 

▼c*i <*111^5 ipn^itir "f^cajr 'Bj^atnna’ 
«fVf® sl-l I 3r»ftv« 

sina^taflw <ii^ <2r#tfl 

sin«tsrn« ¥r»i nfii^f^is ^ir 

'St*! (Effective temp.), 'siflft*. ^t^- 
^tr*fB altar c^ ^t*r, 

f^*rtrt?i^t^c?5 «tn 

«it«t*i?tiv ai^t«f “c»r-i( 

^t*i ®c»i+'3}^i “car )—Mti?ff® 

ent fai: «rf» enwro i 

wTflt'sf m9 ^n 

tniii it” m. ( ) I uiaK 

C»tar ««¥ WI «ta[ »ltnc*n aft^tn 
^<fsr '»•' c»r. '9 m. 

■lf« CTWartStW aurtWCT «»*t* 


Iwtai 

c>r» «•’•' car. I « ^tf- 

^nara aarK ^tai*«fT '«tn cn. f^ati 
f^<a ^ai ajfK car, ■srtcai a«Ttatcaia 
«fr9 «n:at<sfar «rf® a'« ca*r: ft: 

ati’lftsa, '®atar "f?:aa «rcat«f5r =i*** m* fts i 

t cafiap fts: f^: 5tft55r*wtf ati, 

car<n c»rc^ ca, ^^aptc^i antfti'jjaa 
^aia^i “t'«¥ai '®t’f «rftaf atiaa 

asasi aitata*! at^ftaf i ?aiaa 

»aia^ n^aa fe'sat^c'^a fena fta «ratft® 
atf, 'ercaap atal '«rf®3Fai a^ta -rataa 
aft'nt^csr ■stcacta '^caN *tta i '®iar ftcap 
«tfapata ^itft'^a <^’sr¥tc»r -r^afai 
'it ^?r "eiftaF af^iaa, aft«®i ^aar ’Ttatal 
at^ftaF ac'f I <^1'si^tC9ia 

artatai a1^ ^tca »f??a a'ft’^t^ta atai 
«rfta'® arat«rt^ ftna^: aa^i -i^caa 
’®t*t '« ?ft« «ita?t«ai 
"faaata^a ^trftaf ’a'tsf’^a art® 
atfa ^aja^ta 'orf^ 'Sriatara l i^a arW 
aftfl aFftart®'! an^la c^hnifti^ 
«rat^f^, aataffa, ap^aa ft^ftsatai 
^ifacwtft^ *ffa^iiai i 

a^taat^ai ^at'#l< 'aa^ art^ 
^apa •t’^cita i -ajtaatailiaa '•ica'spt?^ 
aa caffr^t^ •j'a^a i Tia ^atiaa ^ata 
atta-^i’^fa awla catm maa at#^ 
catc’ta aptaia ^^tcaa ^ *iap%a i a'^atcaa 
^a^ata fafttaai na^ftsa aFc»r aft ^aa fai- 
afoi ^aft afecan aica ^ >a^ caTraa 
•raainf aftp^ a^ari (ftar) i aa^ fersata 
ftftMi nift at7« a'^ata i^atcai 
cawa aaataa «tt^taw^ tftas ?Fra i 
ftftF«*»rta aaftwi^ta caai cati ca, ataat^ 
aa^ catn aiaa mt^fipfftrfaas ^arf»i 





^=vtr»! ^ ♦ft^i 

cflfr ttnt^, 

fsnjt^l, tsigjcnan, ^fiif^, 

wfltn, pi «ii, 

»Tt«ltl«l C^tn. »T^aft« 

CilfT ^«Jtf?l C«fC^ >i)«* 

^<isi 3^ cTiftn 5f45it^ w*f 
f^»i c*itfe >1 «tn 

utai, 's^fs? njtf?f»r c>rt ^ta 

'St’t I 

si’rataiTa wflaf faftai ^f«i. 

« ^aHta f^«rc*l ^aT»n 
fsc^i^caa 4af »i?tTc^ «• • • aftn^ifsia 
»Fta*r ?caff»i l aT^1a c>(tt? 
w’4^nt»infa (Traffic police) a^ na^^ta 
aftsfi cncf ca, ^tcaa a'^^afn^tcaa faca 
aracw «rafta-4^-'«l|[iSfta (Carbon mono- 

xid )-<fla «rc*in i “f^caa at^c^s 
^atni, atatafaaf wta. caa, ^«nfaa 
atatf^fa^* ^aftf«a tc»i •s'^Ppaiia ^f«- 
caf»a^ afti ’fta «ra8i atai, ata ¥C*i •ifa'^ fa 
-Tfaatalcfa ftaj fa:a^» ^aa^ »fTataa 
ac*ra ^®la«?fa^ catc’fa «rt^ta i 
a?*ra far^, ^l^fai^niaa ac'® ^itaft^ata 
®tn-nfaa^a >?ti?-nfi«rtfaa»ratfa»ii^W5ca 
«t^tfa^ fia I #, at^, atraa caa 

vaa^ ata®tn—faf^i aWa fir®tfa« 
fca I anatacaa jpc*! ff^aa fa® al^a 

®«'«tf%a fcai ca ‘if^ta ^ fa, ^l 
alfa arraaa «'®^af a wTaaca 

^fa I f fiiact^ta a^ata a-if xaN 

«ii^ ¥taca« a^cas ntca i feftfaa- 
^fn. ^M f^taf < 11 ^ "iff cat¥ aitraftai 

«ifaat3?t ^ catnr fiaifara i 


Xi« 

at^fa ^^tastaa at»iftwa 
aitaft'«atrf f^inaaai facial ^ftfaf- 
aaff fai ata fa-ataa ^tfa af%f 
ntff’?rcaa acf sjwcata aaa-afawi f 

«ft^a ?t4faf aa, caaa 
ata^ ffnjcntc^afr, naptst^ »*a^ 

ntfafa at^^^ta nfafaata ^taffaastcaa 
aca^ '»itcain fiatfa i faaca 'srt^B^ 
afw ®ta afaea caca ’Staffs *fft- 
f aata, caa^r fe'sa at^cs^faata f teat, '»Ttaeaf 
f®sa^, iTleaa c^tata, cna*a f»iai <«a^ 
cffajcfta ipm «t^-fiaifafleaa fcafti 
■ffea I 

a^ata “f®f^a a^ataefa ail fca^ «rff5 
•lea' -iif ai ®e®tftf aaea^f fa’fX s^a- 
faniffl® ai «tta-arafaBtfa® f 

ffgisr^Fai^fsi a’lcaa ^ifa^iN? ^si® «ffta 
fena fca a^®: ana^a «rta^a fa^fsa 
afta®i a ca ac^icf ( faaN "tfa'sfii 
«ff#afa fca *ra"na ‘iiaitf® 

«fata an^a fca alc^ i 

ac»i aiS fctf aitatfa® 'flf fa^s^< 'UJitata, 
ata ca^ cft^r fafa^ a*tai ai «jtff® ai 
^afH^r I sfaafa aaala ft^tfaa^, 
«(a«9t^ «iia^ -ttaa^a ^fk 's^’Tf anaat^- 
caa caVf'xmf l aff^ra^ ’Sffiici) aaf« 

f tncaa ana^aTCf =5^a«iat^ f acf i 
®i1^a 5aa«f^a faf^^ ^Ptata acai 'i?af?f*a 
^c«r a'tfta «ra1aa^a anala ^ai fai 
fca ai I 

^awtfaftia ^aa^ facia®; «rtaffawt^lai 
^s}^-'sitaft«ata ^na ancaa «r®ta ^tMc# 
acai ai:a®a «itcfa i ^vc. fhcar si^ 
f«iw»t, i^icaf c«sraa apa, fitcat 
war at^, f^nar •itwartaita §cafa», 



i»«« ^5>'ai 

c^^^t?r, >»«tr ^»:>«> 

wjteni^tf »«^ ’iwm I 

V*t*»« 5fna-*rft^»5»t^t« 

^ nt^^ii 5i11 ^♦ff?i^'» 

^<wtfiT^irr*r? c^ 

^TRftS ff»! =11, ^1 TO«f^ 

«rr® ’ft^fJT mi f% I ^155^1 

^t^^f^t=f si’ts nft- 

fiP'hi ^Tt^Tti cw«^ ^1 f^«»r- 

Ktfr’if sr»i^tf!r I '«a ▼r*^ 

^91 ^Tt^rri 

I ctr*i=r, »rt«ft?*r f»<t«*r *fif« 

f^««f^« ’?t*t5r, -itv <*’1^ 
«tt!i *it^ ^^ti ■rtv 

fV^ «9tf^5 «f« «i^rf»rt 

%^?r *r?t5?r «r®T«c5 

n«T f^, 5fn?-nfi^?i^t^t?i- 
’fT C^ «iPf 

^ »r?isT^ c^T^i Thr 

'€ «?|5»J^tll ’■ft^f- 

«rf^ TO’f c^f'afi c^ 

5?i, ^1 «nj:^ I 

^tff *(csT ^ c^, 

s<9ratfc*r '« ^»r5- 

nft’^iRrt ^ f^n^T 'a 

«fnrrn 1 

si*, «^f*r ftfti 

cft’f ^Jtntw f^nwi 


t ^'sn ^<f, 85^ »iwi 

^ »r^ntn’itn5T 

^csr ^ 5 1 5fn«*la r<»f«B 3^<(^tc'95 «f^f?f^, 
fsiw^ c®hntf»i¥ f«i^f«, 

^5F, -oftawna *rc^B 

f^<if, 5jnB ’ricsnf 

’« ^’TS '«l!?*tt’T^T 

<««[•>. =?rjf^’f'5 ♦fB*«r 
^nBC*<r SIB I 5?»ic^ fV, ^rtiJtc^^ 
5nf?i^^5rt5B c«t*i5j8* « '«rt?it’^?tB«F ^19 
C^t»^1 ’'Irt «19^ 91 ^ ntC9 !F^?'>?‘^r9 

»fi=v =5*^9'Blt9B*ff«t9>n I ftl-i^s: «ir*aFI^9 
fJfPT ?f93T ^5Tfl^9 «r^jar9 ’sitnf9’5F-^f%9 

»f*ffC9"r « T?|^ '8i^f^« ntt9 

(Ji9\ «rf^ fjf ^r»ia*ft5f9 »f^i:9a '»rt99f<i5Tvt« 
'•rtif^^^jiiii ntt9, sin9 

^«l^«lt91ft'€9t9 ^$^1 ^*19 

«r'8t9 ’T^tC'Sr f9:95I 1 ^5ft99‘f^9f’t 
<2r1l*l9 ^«T5?t9 *1^1:99 9t^C« « «•! '2fsS[9 

f9^«, «if^ I "t^9^t3?tcirfl ®n9 vn9 

«f^9 f5I*69T^ ^iJ9«r>Tt^ I 

^t9f5Ft»l C9*f=T C9t’t'srs 91 mt9- 

9t3i\c99 fsf%^5T^’T*l f^l<r'*t C99 C^t9 

-ff9-«r«t9fa^ '?t:9, C999 ’T5af^’^9, nt9t^, 
91 <srti? fifc9 1^9? c«H 5»I5 fsiifr-r 

<!f|<^^t9r «ii ftc-ntOTfS^ 

f^t»5l9 f-tf^« 1 'fil f99C9 ^t99l 

C9 t5 ^'5PT9 fsf, ^1 95\1 f9^C9t^9 I 

9^*lt5T »T'Sr®t9 »T«®f99tl5T ’^t99l 4ff- 
W9’Ifi W»r9t99| ¥C9ff f9B^ «J^9: 
9f^^t9 W I ^f99i:® 9r*r '«If9tl99 'BfCW- 
^95 919[«9 8?(9991*f9 9^91^ 1^9. 95C9 ^T^f- 
f®C¥ 9C9 49^^tff®^ 

*ifvc¥ f9t9fr«r^ ^9i« f:9 <5^ 9»r9‘‘^f9“ 
^«9t9 « 51’rit9l*f <119^ ^ ¥91 »rW9 I 





^rft^rtn ’T^ ^ ^ ' ^tcfi 

niT fr? I jtTw ^ 

irtT^f c^tatti, c^Nt^ «iN9^ti 

«im?^Tt?r 5rn?fjr *rt«?1 ^ 5?1I «lf^ ' 

«rt5*t^ 5*tsr:(fc«r ^fc’F ^ ’T’^bci 

<fjr cJirer i ^tai fWl I >•« ‘*r*W 

®fr?r ^^5:571 ctT^ c^t. c^r^ 

?([t3*r 'arl^fj'STt^ttt C^t^*' i^®98 ^tC*T 

c^\zw -13F3 ^’T^i «trir-rt«( c=i^tf 'Sfr^tn i *R:’t «rtr*ifWtTT 

nt? I »rc?H m ?T’^r^=f W5r Slc»^t» i w1^ 

(Hegesias of cyrene) ^fln:^ CW*ft^ 

f cFCf ^^itB ^ts?i wt^nt^ 

C5if CA^i 91^1 -ill 5:^-^apft? 

c«rc^ nfaatcna ««^m3! fwl '»iN?^Tta I ^ana^ ^^1- 

^^111 a^at? f«r=r ^aa apw atart^, '« ^ ‘ 

«}f^1l« s^iafttaa ca, '"ircJiKaff^al aara af^ar^ Tta *ni»a 1 ^ 

aaa '«itara^ita fltaa atca^ i atia atc»? ^tal aitai*® ai ^ ^ 

ac»^ atar ata fa’acaa fa^a ^c«ifa fsafij ara '^Na^ita a^ai 
^tc’F fa-ra ca^a^ viaa 1 aiia catt> ^*08^ ^laja^Ti wn» 

^tcaa cac*r ^sra ^rtara^ita ^araf a^aii caaia ara ara t5 f%i ^1 ai 1 
aa^a caca, faiaa a^ra c’f ^tara^n afa ^feiat*f» '«itiataaFta ^aata ^atcaa cara 
^Ita a\ca aa 1 ^tiaa ac^ ^tt^aasrfa a^aii «rtaa aa 1 iraa^ ’at^ 

^taf^^l m c^c5 ataata ataata ^na a^ta caai^ caai ata, ^\iim a^ 
«itarta wa 1 ^aa ai<ia 4ra^a aat^a '•a'^ ^atataajti'aa ata a^faw 1 

alf ^natta m^na aiaa 1 caa-. >«a aa cata faatra ^ 

5 ir in^^ ^ara atal ^ataata« ^aatca ^s aa, <35 '* 

caa^ta vraa 1 iat aasjftcaa ata[a^iai <iia^ armaartC'a '» 1 

art«f« attat ati^ ®*fatca •itaraasn ^ca aa^iaa ^ic*i atfwaa ^taff^arl ^ 

f^la am ^ata ^r*a c^ 

^t^catf,^a cacHf nn 3 (a alatfa^a 





<iit Piitcn c^, 

cwm «rt^?iFn »r^’^}5^ >rt<rt5*r5; cm, 

%t?, c^h^fi «r^f« ^t?rc«i, f¥i 
c5i^ff '3t»r '»it^?®Ti 

'«rt? 9f8?=»tif I ’ifiiTH?! 
cfltc’f? c^c’F 'Bf^rtfr®, ^n-^ii 
jfc^ ^n^i, -srfft-ftj sic«fr 
¥tf3¥. *ift»?-r«r^f^, «ry<5- 

I 

5T»T^ta «rf®*rt*f i 

»[VT »r*itcafa f^r«ff^C5?»r c^c5? i?c»\ 

«rff«« ’TC*f f^cBfCTw sitf^nr fs^ci 

»f«»i 5»fC9 ) ^Nr- 

fTijtfl c-fw 5i’ir*rc’‘Hi 

«rrr'Pft^c*r« mws 

*{N?i I ’®ri|fii^t9 

^?i ^^ I ^Ttc^tfn^r wtfyvtf 

ift» ?f^*r *i1m 

srtRs^ «ic*fj 

mi c-tw =?11 ^•r 

=f1 I «t5C'»« C¥t*1, ^ft«^t»I, 

?:si, Ftmi (411 

«ta^i ar^*nc4 

fi 41^ '«itf?i mcii) 

irwT »p<(i c>^t=n iti It I 

^tii— 

'it»i^tni i 'll *ft?{i «rrm itc'f cn 

c^i? 41 

’•fw^ ^t«*r «{tcii 4^ ift’i«t»i ^cw 


«i miti WC9 mtfiwti^ii iril C5^i 

mrm 4i^ 

cncf ri=T I 

¥tl1 4¥tfl^, 4^tfl¥ CWt^ 
1911 cic^ *itcs I ^ti 4^ 
siti^ji m «f*r*ij ^*ttci i ^1^ 

1911 5c*i «rcicii wti 4ifft 

ifai, fm ifiificm iti i 4^ 

4^ Vtl«1«f*11 IVtltfl 4[tC»11- 
m 11 ^Cl, 4¥ 4^f8 *(lt^15f 11 111 
flltci ^tC9lt5=r1 miCfl 41^ 4^ 111 

lt5!tll ^«tl '« Ft9|5»1Cll ^11 r«f^ 
sfca icfci I 

(v) *rfi^« 111—4^ im 4 i{ 5 mc^ 
1911 fcici *rfifir^ 111 It fignii 
lTt^t<I 4^ cal%l 'BftUl^Jl «ltltl^^civ 

¥ticl 111 4'®fill ICIT lil«> 4tClim® 
Itll ClCV 4ftl« ICl C«Clf5C«. 
ifimn Id «f^r« 11 mrcii 'itii- 
1^11 ir? I n^ csitcrn 
«ridt^ i^ti c¥*ii iti I i^ciii^i 
I4iti ^cm ^f^itit^ ^tiri 
I'Biti m ii^cmi, ^f«wtidnri 
fiS oriti ^«?titi ici n f?C9i, f^g 
lifiiti ^®ti iti, '•ypwtii iftcf .f®i^i> 
ici, ift^iti ic*i H Cl9ltl[9ltl 

^ifidti; ijti 'ifiiti mciF ii itici 
4itiri^Ti ¥d itdf I mfcii di:4'« 4^ iidi 
^rtmcii ^«ti ci^i mitv, uiTdfif 
utR f^iFcii f^i, Sti i?[T, fii^rii, 
c«tci miti, if^fift^ci 
mi ^iw mill 11=1 ^d, 

«tc¥ 4l iicii «jti mtci 

Cl^ll Itl I 

(1) ifStJltl 111 n 4>tC«F*f 



i»v] 


'!rt?-?tf9's <31^*1« 

•ffsartm fc«r *ft? I '«rt^4 <jic*i 

Rcf new, »ft'^^^ji 

«<f!r ^tt’F CVf? I 

^’?=i «)ff^ *f«r f^l ’»tc8r 

fwtJ m^n »f?j\ s^i, *1^ 

*fra1 «d, 

^«f=T 

C«fC*J ^»I«« 55TC«f 

»J31 'ti'5 C9it^>i^(ti'^ «r!r, 3|sr- 

¥t5i:*i m nc'5 c^rn 
?tvs C«tl^ ^r55t9 'BIN5'®J1 

^c?( 'iitijta at^ c>5ife a tea i 

fe’ft^a*! I 

(«) ^**1—^41^ aarna 

'B!t^«s5$jl -aiwjp aa^wa i stt^a a«f^ aTia^JT 
-^i>m ^a fas^ai ai 5ta nta 
cjy apca I 5tf ala call 

^ta'Q nta ai cat’fi^i ^fa'cn ^^>6 

w *itca 5^1, ^la ^set-ti 

faa*»\ ^ca ata i ^c*i I'fta ajtatis 
alta c^ ^ca i 

(8) ataf^^-a’a na«i—^(5 ^it^rda 
acai aaa a^ ai atca 'iia^ a1?a aaa 
?l6a »4ia{5a'« >fatata a^ac^ *('rca ai, "saa 
ca 'sitara^n ^la i caaa faata 
’fac^ 5ta, ca taatr^^a '^acaia 
ata-atfacaa aai aca aetata.w ^ta 
faata aat® ataat aa ai i a'ca faata-^jtit^ 
atafaa'etca ’afa^s atac® aa> faf aKfa=i 

aca faacaa ataai 5fa®K ai a«ata 
aT«ai "Bfta ai ^rt-aata acar sac® atc^ ‘aa 
«faa a*a, caca •a^ aiara aatata aa «itar- 


a^Jta I ui^a^a feataaa aiafta atafta 
'aftcdi lalaa 'Bitai?®Ttca'a<tca ca'al 
atai 

(«) i?t^5[-«fc=aa a®a—caaa 

catcaa ^jfifei. ^atar®T 

ain « atafaa mta^, af^aaraa aa 
^Bsatca ^tai fa»i. ®i afff cata ataca 
a>ta® aa, ®t^ca atsja aca i 

caaa ^awa ata\ a®^! ai •ntacaa caff catena 
ac^ ait^ af^cata 5ca c’t", fa cata af*fa*f 
af^t ah'v 'aai aca c’t?! fa*ai cata 
faait® c?itcaa facaa ^car atafafe^fa 
ac»i ®ta a^ata '8i<'r®tca «iatca c®ia caa, 
■at^ ai Ita acat faata^a®ta aaa a^atca 
aiatfa ?a, aaca afa® ai afa®ta 
^T, aita cacaa ^esr aaa c-ta aaa^^ 
=1 aa ata ^a^ ®ta aca afat%a ^t«aafj 
aal ^rarc® aa, ®aji afi 5 caa '«it’ara®)l 
it®l aita caii{ na area ^] i 
aai| acai i5?f!ia-ac=aa ^ifafaa n®asffa® 
'stfata^ifa feataa*! i 

«ilara®ita taciaa—aa f^facaa a® 
’Bitar5®Tfa« a®a®Ri facaaa «Ttc^ i 
(^) ’jfaa'^a a^3f c?ai ata, flcatcaa csca 
’lajjaatl ca^ «itar5®il a^ca i ®la®ac^« 
Jil faaca ajf^i^a ca^ i atca caai 
afa, aitcafaata ’j^^atcla «ff® •iia aa ^ifa* 
afatcaa acaj ^aacaa 'Brtar5®fta a^aji 
^cai »*«% I '"ifata ’japacaa ceca cacaai 
ca^ a^aifa ^twita cell aca, (®t^ 
aca ) faa aca ai; csli ^tafaa ai a«ata 
ca*ila ®ta caciac^cs atai cacacaa 
«itar 5 ®Tfa ah caitcaa ^ta^cia 
<sfei aan aa i 

(^) ^^^atcl faatacaa csca ca(®ftaai 







a 'i\r 

'« 'BlfHf’F^ C»^tC^5 C5W 

{«) «lt5na ^tt^. '«lt^- 

f®jt5 '5’® 'ftc^ I «»« 

^nt9 ^^*1, ®tc?5 >ir<rT 'sit^^®it« 

»T^<(ji, 84 ^CF ®tc^« '»rt^- 

’®*l ; -Bltfl 84-45 ^*t5 

^tcws *IW »IWI 

5?F*J 55t>r5 ^l’^^®T't5 3591=?lTr '«f:<^ I 
(8) i€-ao 5f5 f«fC»ft5 'Q 
jftfi »I^^n 

®i 

’It’lTflt®: 4^ 5isc»l Vi =f1 I 

*{C«fT f^1 C-ftiJl >IN ^t«*l 

^5c»r '«fv ’sfsi ^1 ^1— 

^tc® 'cit^t® c*mi 
9t® ntcfl I 

(«») '«t^tJ?mcFC5 

»f^«fitii «ft^^®n I 
(l) ^Slt5-^*?t5l:«r5 C6C9 f^^ftfjt® 

C»itl<F3l «fCH^ 5SC9, 

®tt»fa «rl5W5 Tft5 '« *ilf!i^ I 

«in*jfil^t? C«fni 5t^, «4. y|tcat C5 3^5 f55i. 
r?® C9}tJ5F5l «lt'^^®Jl «FC5Cf, ®ti:?5 »T^<IT1 
^c»ii >b-% 

«»■»% 4^^^ f^a « fa^a^ta 

faatR® Jia-sit^tc*fa *ic<fT «it'5r^®Tta »r^«fn 

^C«11 <*8 «% I 

(F) -^a?Fgifar«ife «i:n’Fl f^:»r®t*f 

?"»tf®a >rtai ^1'ari[®jta ’btc=»v ca^ i 
(») c»it^ '«it'5r^®jta fFaii ai a'wai 
aFta, ®® ’«itar^®ri 

f c« at 1 


{%•) cac-r» facna fa«- 

«(ata caH'sfac® or«fi atr, aTaatna 
*t®vaa aiw a^N^ita •ita i 

'^tfl ca aia aianta-atfncafT c®^®ta c?ai 
cv, ca^ a^ca ^tarf®Jta a^an v 
I 

(i>) ’tit3ic?a a:aj ’«itaj^®Tta ^ia ca*!) i 
«rc®jaf ^ ®ta ittsta ^jia ^tar^®Ji 

—®1 ca c¥*i^fa® c?tf ai maalB® 
aifatral c^r«f i at^ia, «fr®- 

faa at«1 "jra^tc® '8?tar5®Tl 
5^iaa« ca^ i 

(^a) faajt® ceitmi 
(caaa ai^a cafaf^a aacata ^tar^®!!) 
«itar5®jt«ra‘i c^^tca^ai '£fta-t:| 'Sftar?®Ji 
^a:® 'SfcatfF® ^a i 

stFfai® fa'^t’f—'®itai^®Tl >{^1^ ’la c?C“f 
4^t5 4Ff9^® faaitn aFaata 

aatc’t al!?a «i®®5 a[tafaa'®tca i?ca *fc'5 1 
€ft?ta dftascaa acai fa’^rn ft*a ca. atai 
'5riar?®ji asca, ®nata «raia ®ttaa 
^aa a^ca caa i 4^ a«Fa fanircaa ^ta*i, ^f® 
afatJsa a^fcii'Q ^aa «if® fsfa a^ i 
c^ta ^^aai atsja fatara ^tc® aptaa-4!r?t*f 
4 ?F ^4,aitca fafaw fac® ntta at i 
fa-ata ^T®! aa i fa^^ai^a ataf^t^ fta- 
nt®t»i car^ cafacatS caa s^cacf, ®ti® 
sttai ara—.aatca ca aa aaatal '«itar^®Jl 
^cac¥, ®t:«a acai c«p^ ca^^ atafa^ « 
sTtafa’F cata, ^aa®i, afaiJ^^a®!, ®a(®®i 
«f'^f® catatapt® fta I fa^ ®tc?a awi, 
a® cataf ’sif'??®i1 ®tcaa ^afc® 
^4% cac^f '3»%-4a ca^ aa i a^tc^f^ ^tarawta 
^rtca at!?a ataa ^ ata, 4^ ^ai a®T aai 
ara at i «rna acaf atca^ ^tara®Tta ca* c» 







or<ti «rt'?rf^ri ^t?i 

c’TM ft9j it's! *iNti 

^t^C’F *rt?f 511 C^"! 

t%C^ C^ltf STI f5rC»f^ *fni^8I^l VIS 
resell I 'ii^ 

f^fi6 5if«C’?j c^U ^’pnl c^«fi 5ii I 

f^nsim §nf9—■®it'^?^Ji 

C^Ft5T ^nt? C51^ I «q&1 

’orf^iH I 'a^c^ftiu >i?r<n '«tff^’»{ 


Bft^c5T fvcff c’lc^ *rtac»i linj «rf«^ti 

cn c^i I c^t5T 

^c^5f5itfl ^t^*l ^fvf ^{^r 

“ft«, 

>1'§’T 5lt5^ 

'5i^5f?F^i 5FC51 c^c® I nat^fc^ -rtf^fl 
«?« sjtsfac? c^c^ f^T5 

¥ac® f^i«j 5Tt^t^j ^ac® nt^a i 


^tC’TtI3t-%'0 uatfs^H 


?r® aiicaa sicaj 5i?t^t*i «ir«at5T 
c^cafa ^tw^cla cifc® fa^ifi nfaa'^^ i 
vn®^!^ 5rc*f si?f<Ft“r5ta'^:«ra f^»tra fijai- 
*tc? ntiftsii « r^ffaca ’•rfsii cac® ^tca, 
’^tfan^ C’fc^ ®ta *1^1 ^srasil fkn 
«fat5f 91'a'j I c*i? »i‘!fi <2rta >rtfa® 5i:a:^i 
c^ fa^q 'or^ « ewlf®- 

atC5fa *ifaaf?{ai ^s^ilfs® ^zn h^[fa¥ ®aj 
c^i^aa^i^a «ifra«fa '« ’^ISa 
cac¥ ®ta «?Fa « 

¥®atf^, ttal csrtit:^ i 

'»it«r ^fgfaata, c^^fafaatJi, Jiat¥t-f- 
5tCt m\ fa®T^ ’T¥C«i^ faaaiS 
faw^tca ¥311*511 <taa^ Bstf®- 

3tC5(ff *ff3¥g3tJT^¥ ^a®tr5f¥ ®3T ^laaTc^a 
^vcTa nfac«if¥c®^ c^ ¥3i ¥i:a, 

‘ill Tmt9 »r¥c»i^ W ^znv^ i 

a5t4»l ( ) C3Ptfa®t3 C¥n 

c¥w®> c<rr¥ 5itf%5i >iiet¥H3t5f 


ba 3f^t¥r-r5ta^ C5f5(^ C?!tC®*T, ^*lt»T C¥. 

5})ti5*«^ 'iia^ ®tfk'§- (^faata )— 

till fsa ®r5r atat faca eaftfs^ca at«l 
¥3ca I §fca3 5^1^¥ aa^T faf nit ?ca 
4at:a3 'arf^atcaa ^n »i¥T i 

a? fawt^ aca ¥t3a, ttcaa aanf 4** 
C¥tfS a^c33« ^ca¥ ca^ i ^flatca scara 
n^a cncf ca ^n^ai a?t¥t"f5t^l 
¥ca ^ral*tc® fara ^tncaa, ®i 
4t faaa{5a ^na «itt»it¥nt® ¥ata ac»T 
^ti«ra fitfn i ^tai aca ¥caa ca, §fc?a a?j5 
^Ma c¥tfB iwa ^Un ^cafan—-aafa sJati's 
5[¥«i %n¥atia ataira nfea i 

®tgt^i ca1aa«^ 's a*^c#¥ a? 

®caia aaita Jit a¥»i ^ntata fac® ntca 
(iiatcaa 5aftr®af:af «ifaata¥ a?t¥H- 
5ta\ c^s(^»L '<• C9itc®a--aa*T aa | «iiattaa 
^a ^ta faa, > a^ '» fafal5 ^ 
c»rc¥C’«ia I c*itc^n a?t¥tl- 





5ti^ cap®, c^sf 5ti5f^tr=»?i 'stfl^? 

’lyJNst'i ’isfw b'’5l lia’jc^ 

'B}^i5a«l ^an=T «'5i 

«rTtc*ftc»il-^»'i> 5}5 ’TiR ^d >«c»i ^>C"r 
'*f^9I f¥u« 'oir^c^sr I ^ 

5t»ltm ^*lt3T C*P. I 

'“itff’j 

ft>^ « ^n^?f*i ’tt'8^1 c^c^ ntr?[, c»i^ 
f\%p{ c^h f<®r^ 

^ ^faan^l a^fa^ral i fasst^t^^ra 

c^ apt^icai 

acai^ 'Biaatf^asi I 'si?^- 

^??[a I 5tc?a 'Src^a f^g 
^t®i '«lt’^tl'5 

'Bfaatr^afta '«ia^ 

firs'® ca « -sr^a «t® 

f^^car <^:ff *ri^U<n, ’tc'i? ^dfk^ 

gst^i^ai iii»',tai I ‘fil ^«??r«{5a’T'^aisl ^■>" 

fa^c^rtf^feicaa® ca^ii i 

castfg cafffg aga aca 
§*lt?tra| <«^ it^afSa 'ajrii^'atfa 
^larii c’^t^ sw’jda <x^ faatfe 

9t^caa c’ft’rti^fa ca^lS ^fSc^ft^a ?a I laa^ 
atca ^C5a fsir^ acar^ apfacai ijfit^l i 
stc«ta si^^ f^rcasa ^*f^a*t 

^au'i 5ar^cia ai 's» *i<f^ 

a=ra a^ra ^•ttata >i^iara a^al flcataR i >a^ 
fl'^ra saf'jl aa^r aca batata ’aai 
aata^Hsta^na nia' a«a aa l 
sarii’pa '» fa^ta caraf a^^i >i^<3rcaa 
aaitatastatai laafB f§a 

»itw atcaai 5Brtf«atta »r<traa 


(II? aailS ca'eai i '^tai ca ^tia ’■la^jaa 
¥araa, '®ta? «» ff^®rtfa^ta '?ia '«iaf?3 
c^ta C5p?ta atca n^lS a^ca '^tar caia 
^‘a’paa a’'2r^ aaiaa i 

^CBs ^af^^ (U? a^aa iaf5 
'3»« fa?ta s«^i (iia'> ^••* fa^ta a^ai 
stcaa faa^caa ^tfaa If^^tcaa ^rata f^atS 
a^fttaa? ^aasaa (nata cac^ ^ta 

at^ f^^r^'^caa ataal i 5C!sra aH®J (fi’rt’Fta 
05 ? firaa 'sif^ata stafcai «iJtcatc<^i- 
:.i (fi?i* cac^ ca a?ai 

a^ca faca JDCaf^a, c^r^fa na^a't 
^ca? sfcaa aaai ca^tiS a'^a alt aai 
atacg I 

a^WiPt^tai ^a^ssifa^ '^ailf^a^fcaa 
^cafcs a^ a^a ass’ftf® atcaa (ua?, 

sar'^tfe «rata n^a'i-ra?t^l sWcaa i 
(iia acar *Ttsi8 ?ia a^a l 'nata 
cac^y ® ^ta^tas«?t a”at^ at? 
fsn <5i9:5a« araii ?ca i aaj^HBt^r 
® c^5f ® ^*1? 'nfsf'a ^f^aatc^a 
at^ca (Dca ^'taiai (nat^la ''sait^aaita « 
«aa«;f3Pa aaatf® attnuaa an a^i 
art?tcaa i 

(13? aa'taa faafnfn® «rata •ffsiBw 
fai?n aai aiaca: 

i I hratfHa^ faca n^caa^a—sar cat’? 
fneii ® fentata a i sw<jc# na^- 
faff ^aianit^ aantf^ ^Ha,«! ^t^atcaa 
aatfala^ '?tca ^a-*ai«ra n^’fi, 8 1 srwa 
nfaian ® «rta^«ata ^aata ala’ll, 
c I asfaai^ «3a^acna aita a^tmtafsai 
>a}?a I 'Btit^i ’air?t<-« arfifea 
♦t<traa ar^n^cna ^aa^ Ffainicaa ^nfa«tn 









c^ ^*>^4 ^z^, ^t?i 

*!"^c# ^^Ttff ^K’S^ ¥«1 I 
5{?t¥t*t5r^a1 f^si!5 c^fSifs-fif 


»it«r fjf?:? ) <«:?« ’ic’JT ’«tt^c^ 
^fS Pt^^k^T I 'OCfS 

»rt?tc’Tj ^tm c'^ki' n<« 

ler^ I 


^’la ^^^c'Ta stf^l^ai 


s[k ’?c«rii ^f- 

irk>T?J VC»! npBiI C^MtAh 
^i^fftf ’wfs ■«[?; 4if^i 

f^'i 

?f¥’^r^?i CTZ¥ 'wffVif ^i?9kl?i 

■®j^fV I ^"f csi(^ 

^ ^rsfiirs? *:j^f3rfc*T^i i «ki 

!2fw^ ^zu%, i)¥^i 

^'T?! »iffr:?r 'sfffi cncf, 

«in?rf(:3!»s ’5iH^t6i5l c^f^f sk^a 

ffn^i59! «fH?tQ?ri a>n!:?i 

'5k"f9 “?«? 9 i(tar«ff!:iT c«r §[fr 

151 ^Tca nrata >ir^ c^l 

i^l-^’tafk^a c»i^ =^'?a ■’^k^fsata 
«i1fa'^ta ’qi?cflii i 
’5'c^a ^fsta c<cf 

—>151? ’aitf -ak^, c^sia^ 

sTf ris?:^ 5T3{:a 'ac^ sri i 'ii?! ▼C'l 

^k^feai 2f^r®a cto c?ti 

cTa, 1S1 aft*i^a c^^«is(f3f ’fara^ 

facq I inarffl ’jr<(^a fafsa c?c-fa -r^ “fii 
fasiT^I > I cnt^kfa 

’:(<jrt»Tarf^'« itatwa Jifarak^ -araf^? 
«iti»iTk« ftf®! aafJi ^aTrf« faca 
fawt^ ^T’fiais ^fa^eisr i c^r^rta c«k^ 
^tai aata^t^eai uiaa nA ^<r1- 


^k^fa ^!>=rsfR^ 'sai 5T''Sr:aa 

^:ac«SJJ I 

sfafark’a &k?a' 'siaf^Fua 

’?rca Jitu aitc^ts >J3t>T 

f*f, fk^ >i"^-1' I ncj^rai t^rar'Ja 

sfcai '■si^ 

c^c^c^JTi '®rai fapic&a siw ta ’aa 

’Tf^fS I '«i!a 'sfk’ifairkr. vt^a 
raar^i fisra 9 3i5jf-r »itatf?ta cic'?- 
c%s( ^4,^ 1 jqfffcif ^faat*i acaftf 

^a iRfcn ®ira aa Pi i '«a 1 ^ 1 * 1 srta- 
«aif'«. cs'tfaisfa ^iqf^r^r fa^ir^i 
CJ-'PfC'SFfa C5t5t?t cHi^ 

ac^tf ^t?1 fcaP?^!» ^aas^fa-s ftatncaa 

sfcai '9af«in^>l '«?ta?iif’« 1 '»ita isra 
ato fst?i Pi^ csi%:ifia csfaf^^ ’sf'^n 
cfs{? I 

■arn^rais JH’it'ata 

^cara ifCT ?^ai ^aara afc€r^ c?[tat^^ 
cac^ ’srra^tsai « 'orkcaTpi?ata 
7[»^c4 ^ajtf^ a* 31^ ^ai ^caci^ 1 ^?cia 
iraa <? a^a w a^stc^a fa’i^a ^cairn 
'srfC’T «ira a^aa<i ?a fa i 

*jRa^a fafsa c?-r. caaa---artcafaafi, 
atitaksi, nr"5a tScakna faf®? c?-r, 
cntf^ca^ llfaaa, aPpi «itcafa^i, ^i*tu 





'Q 5ft5Tl «f?fC*r« 

’Tt^tc^ *itf^s( ^t^rt®!'« cJjfirc^i 

c«*rc^ ^?ri i 


f%wt*T [ 9o>i 8^ 

c«(f%c9rt9 ^tc«E^ ’T’rrsc? 

c9^ f<s8r4t9i »r*ic9« ifC9ftc*i5T i 

'8 ^f^t"r r%n I 
f^d ^«ntr«'« 9c^c^fl 5Tt^f:^j8 
^C9Cf I '«»T9 '«<rj 

C9-f r^l I 


5|*TRi 'srrtprrPral-^c^ WH 


-lfsf4C59 5t9ntC*f C9 9C9C¥, 

^tCT9 ’ti*! f9Wt^9l ^«T9 

f9'Sff9'aT»ia9 wtf^f953t^9l >J|| 

9^19 C^, <iC^9 C9^l9 

«ntl*(tf=«9t9 (NH 3 ) 99^ rffC9 9r1^^ I 

'«! C^, C^^tiS C9ft{S ^^9 'BltC^T 
^ >sj^|8 9t1^1S 159t9 n9 3T^9«: '«IJt:J(tf^9l 
9t"^9 t:9 ^ C9f9C9 i 

^ 53r '« <5r«[*f'Q^ n*^c# 

’rC99*lNtC99 2r«fts! ®^9 C'Sf9t'6 
^^*ftil vfl^ C9, C’l\93]'S^9 

^“*t5it^t9 5JW - 2 (n«r 99CT9 ^T^itsT nr«9i 
cm I 

f^fs, t>3F, -ifsr, *far»i, 19, 

|^C9?t»T, lc5l « C5(ng^ C>tV 95(S^9 vfl^ 
Sills fsjSr fsif^S t*t5^t9ft9 9rip*r« 

^iz^ «r«ff^«i I i4i 51C9T 

^9f"nr^, ^t9 ni:9^ ifsil I “If5f9 9Tt5r 
14:>»» Sltl»l I "ff^9 ^^13 9»11 ^t^l 
Sills St^'e 9tic^ I I** c9Ftl5 sit^Cini'e 

Cl*?! ici c9i¥ 'iriis ^z^ 1 

«jf5f9*l9 f*r?r-9tf^9 ^ <sr^i59 

<fl¥9t9 ’PIC'® •JtC’f «Jtf 

JitC? 919 I 

9TCSiCl^ «lttn *IC=T IfC^’T, -lfi»9 3ltWl 


9»i9J!lP C«P9itp!® afa^9 IIC^*! 9t9t^ 
’Tl^si ^’fC99iNk99 4»> c^f^circnfl 
’rt?tC9T 1^9C9 ®<r ’PH iff I 

lS>C“f e ^^Ci ^C«99 ( ^ 9n9?»Pi9 

«r9C9iffif® 9f® 9^:9 c99i 

9t9 C9, ^C?9 9t9l ^:<9 'SftC^il RcitP^? 
^9—:999 «fTfC*irf99T9 99C9'a ftfll ^C9 
•iftC^ I > cfef^llt*tlB 9rC9CliT 

«ltC9f9^t9 9ft'i*l9 f<»ir9 PraM « ^I^r^r-f 
I vflfs »ifc9ffiff9 TrPp«i'np69t9»:«i9 
9t^T 'srrtricwmti JTt^i ntirc'?9 

^*f9 

-Ipil 9»IC99 «Ilksftf^9l 99Cf 9 
C9 ClKtH ^1 ^V[9tl5^ 19 f9 I 

'srC’iCl^ 9C9 1C9ST, -Ht ST^fS 999 it«l ?C9 
'»99 <<9 ^nfi^fcni 'OTJfc’ftpTai 
9t^ >2rC?9 «ir»fC^9 ^fC9 ^ at? ClCl fltci 
C9fflC9 ^tc>r 49^ >99 Itl ntC9 

99ltltC9 9C9 9t9 I *9^ >atC19 
flFl ’>TrtC9rf99t9 C^t9 ffelf nt«91 9T9 f9 I 
^tlC«i Clt91 C9C1 'il»l v<it ’BfJtC9tr99l ? 
^9 419r«9 l«f9r ^19—llt'tl CIC’P 
ar® 1:91 919 9C9 v9^ fllCl C9 l¥»l ®9I 
191 lC9Cf, ^tC® Wkn iri Cl, 111 
Itcll ist9ltl^l9 "1^9 9irtC9i 

fiitf -srg9 ititifii lS*rtitc’« 



>&*»•) 

I f%f c’lVfl’R'a^ir f®P*r« «•'»' f®fsr sTtis, 

3^*1 c^t*i ♦tt’efli ^t*tJita!l ?5c«il 84.• 

I I ^t*r*ltaitfl ^9\5it5 

®#fl 4^ «r>T^.W C^, iR lfi»?i ^:5?I I 

■ifc?? c^ ^jtnftf^^i «rJTC®f C5, «irtc*ii- 

nl^®, f^?Cf f®f% I r^l (Sfc^ f^?| it'9l I 'SC^ 3T¥9T 

^ iff c<iri:«F <<^*1 

»iiEtJT nf«’5i ^ti I ^r^rar *}c=f *fta i ®4tTt?- 

r®pf «itfl'e c^, 55^^ ^nr^tcs ^r*! ^ra'Q sft^il c’Tu^ c’r, c?t{5 c¥tfB 

c^ =Ti, ®tc^ ^^3 ^tc’T trr«(^r® 4^3!i«rt3r*ra 

3C3 cncf, ®t3 «ft3*l 3lt^Tt I «155^9! ^ c>r^ 

if^3 ^3CqtfV® 3f*3in3i? *f^fc»!t55(1 3st3 « nf3*I9«1 *ff%«SfC?« I 

C’TC^ C^, ®tn*lTait3 *ff35lt‘l <7[^ nc««r 3M9 ^3 <<3^ ®1 ^t3 

'5i5JTtc3 »rf^ 3«ic33 ®Tn»it3n ^3 1 


§i«m >i5’«rtnf«rTt?i 

tgffj <e 'Sftwn^f ^C3i3 3is?t3 373^® ^3t3^ I ^f®3C37 35ts|t3, «»f f® 

f33f5® C’l'n3tt^3 (Guided Missile) f33««l «!tCtr3tt^3 ^T'f® ^8f®3 31^^ f3Wt3 

«l3tq^ 'G 373^taf3f3 »f3C3t ^^T^n ^tWl- '»13C8^® 'ttC’F 43^ f3l5l^3 

53t^ Oil «r3CV3 ®C*f3|J I fk^ «[5n^® I 

«rt3 il|?F t3 313 «ltrit 1^3C3r3 C^tlF^3 «313tt»I ^■Nt3-f3Wf4^3l 3ri1»- 
«f33 3t3FT ^1f3f® 13 I «lt3 C3^ C3 ^f'^® ^3f® >Tt33 ^f33tfli:*53, 

^31 ^31^31 «f33 311^ 3J3lt3 3^13 I ®t3 43t3 nt'ail C33 f3^3 3J3^® 

®t333 51C31 •r®T’ft 3Cir^3 Vi C3'*t1tl3f3 3t3l ( ^'SS-«8 3lI3 ) I 4^ 

3rf ?t3t3, 3=?^if ^®Tt% 3j3it3 46^® Va 3:i^«f»i^ «fF®nc3» ^ifl® 

^31 ®t3c®3 i5<j^ ^3®t3 <i3«r3®i:33 ^ c^'nitiaT^ l C«tt3 

^^C3afC33 «»33 3tf^ 3T3lt3 ®C33 I 'itwfifl. 3tf^3l «r?f® f3® 0H«f3 V, 

C3^ 3cn3 3tl^«f3 fl3 ’if® 3t3t33, C^n3tl^3 f®Wt^3t3, |f5|^3t3 ® llTt- 

^C3fl5j %rt«rftl¥t3 ^t®^t«n3 3® t ®t3C33 ( Wtf^® ’r3t^ ^ lf33l 

C3tl[33 13'7C®3 ® 33^n3t3C33 ’13®t® fll f^C33 C?n 31^ 3t3 I ®t3*f3 ?f3F 13 



c^nitar ^3 

c^^fftc^^ A C% <4^ «I5 

^c?i «if®?’c«f '<’f{ 8 f^f«r§ 


[ ft, 8< 

c?<n f^^fjs'5 crn'rn^fl st*!- 

59isr 'BfC^^F^I '2tt%?f *1^ I 

?ltf^?1 -fapfl f«rc^ Vly 


ait5R'«fW«l 






n^ci<fi ^55*nj*i si5?i r«ii 

9fp5^«l 


(Guidance) I ^4)^ nt^®^ 
«f^t9C'w:*r c’Fn*rt5«fiic’F 

ca!t%rs ^?1 ^t? : — 

(?) 1%C?I^ Rift'S (Direct 


<Wf 

yy^ 




'/ 


^A\A‘ 

/CsfM^sfk 

// 

sTtBiwiigi 





fl3f 


^l^FPI^C® ?lNt® ?t5 I •IfJ’* Command Guidance)—'Sr?tl C’T’I'lt- 

?ni? c?« c?tsi 1 

■f® naf c’fnttc^ff c’^ca5) ca^nittar^ 

?n? c^fnntar *Tf^® artftc^fr 

^ L C, B. M-<ail c^m ) I ^ftl fif? ?fiii 



>>i* 3 kU 

WT I liil «f?ft*nf c^*t*rtsr 'iit c«r'®t?-’Tcfti5a wtsi 

Cft^ « *rtirHl (Range) l 

c^nntaf«f*i »ii| cat%c® *ft? (ffeai) i ft®) i 


(«f) «®t5 ^J!t'S (Radar (?T) (Beam Rider 

Command Guidance)—*t^r« Guidence)— 

ni*i 'ait^rc-f c^nntr® c’fnntc? 

(Surface to Air Missile, SAM) (Air to \ir Missile, A. A. M.) 


(3»w#rv/i3* 


tim 





ffeaf 



fyi I «4¥l5 c«®H w (4) ^^-■s>^iw=s ] I 45^15 flfn 

f^:"t^ «f9m 9fH'§^t9(f^) (Track) c^*r«ft3rf8c^ itf^9i 

^c« itfli f?ra(Ri f fill «rm*F »i'*pjtB« mm fsar) i 

(Co-ordinate in Space) »rt9f9*l'®: C'V’tntCSJfl ’Tf^t^rn •I’FJW 

9F91 ^9 4i| ^tri 4¥i3 mf («ltiin: ci(^, ®f«?t 

(f»r) fill mnn- ^(1# trt, wx^ ^ 
c^nitar cnw i c^nntarlB w i 




(^) '>lJt^{8'® (Active 

Homing Guidance)--'<il^ C^l3i fVfini ^tC*r i 



feai 


*it«0^ '^14‘i5 ’f^S (Microwave) iSrt?¥-*IS C»if5C’f1»It^ 

"S'St't^^-^S'6'<’fiS C^f5f’t“l^t*l ^31 I ^f^^St^fS C'^*f®rtU3 

I f^53*i ^Z'9 'ii^^ 

. r-^ - .y-^ 

2^ jfr^ fWJr 

. 'v:^ •••• 



•!(<. f&af 


»ft«it?i*i^: £«f?i¥-’?s c’l'STs *fHr 'i|f^*i ’fffln •ii'^ 

ftsi ( 85f^ fpai ) I 

f!iW*f ^ai ^11 <Tf«^f*l'® c^'ats «f% (») »tltfH« cftPlt (Pastiv* 



Homing Guidance)—«ii^ C«%« C’«l‘*f*ltaf c^nilSJ 'f’jci ^’TpliS 

(’Tt«ftS1^: CW^ 'a<>»*-8» '^l) 

f^fffills ^t*r-flfti, ('!»5T* ft®) I 

^^zis «r'«r^l stiffsffart^c^s c'>p*t‘Tt?f8fl 

csffef ff^c^ (c«f^ ftsitcst® cstta? »t sfsp* 41^15 f^ci^ 

’ritsfif^Tt? csft^f 9[’ttcis? srft^ 4491 ^f*4^fett:flceftait*t 4^91 <!ftt:4fi wt^tcis c^fsf 
^^C*ra W® ^4, .'Sp® f4C-t4 ®t49PU^ <3*44' (Reference) 

41 sirtnj^jgf fFc^4 4?(5 ?ir) 'ei5®4 jfiit I ^sfani c^»ff1^l5a 



44^ ft® 

^ I c?tf»i^ f®»f, ^ I ’itHt'4, «I 81 ig?t|c9tr^fr, 

« I fl. ®t44tcst1 ), <!» I tC91^C^I-^t^5f9T^ 

^lt4Ftfe^S!t9, 1 I 4j"^, b- I ^fSEjI-Jigta §Jt^, 


4T4tt C’F’t®r'^iBt:4F 

4r^i:^ »rt^t4r ^zm i 

4®cnfl c’pnnlsr sisaft® cw^ 

^ftj4 ( 4t« ) ftftFft® ’«r4C9^tft® 

4ftimt»ltC4 ( f4 ) ®4^ 4t^4f-43 

(fr) ’r*4tifst 45141 c«i'*f*rf^4 ftusi 
414^1 (fts) 4{r®4C4r4 ®t4l *fft6tftl® 

^4 I 44C*f4 C9F*f1ttar4 4t4 ^4®'R4® 

CS^tfti^ fttsTtl*! (Infrared Homing Missile) 

41 ftf (Heat Seeking 

Missile—tsi4 fp®) I 

(5) nt^Stvr (Celestial 

Guidance)— 

Wt®'s|^nsf^4 4iP»tf® C’PnnRSJ ( Inter¬ 
continental Ballestic Missile, 

I. C. B. M) 5TT44S® I 


I >^1911^, I ftfj#) 4e\^ I 

'Bt4’|t4 ft<l ¥41 ¥4 I 

C»l^ ¥t4C*l C’i'n*rTt!24 »TC¥ ®4l5 =l¥® •rf- 
C4¥¥ 4? (Star trackci) 4fC¥ I C¥*l*fn3l4 

41^14144 4t4tC® C¥t4 '«tt4f4¥ 

41 4C^, C4'| f441C44 ^Zm'S 

®¥l5 ^C^-ntt9i^ « ®¥i5 4fT^t:4tC¥ft44 
4t4t4I •1¥41 45 I 

44C44 C'¥*l*rtI3I 44¥f4 (Multistage) 
444 «IC4¥ T®fr«4J41 4®*ltft6 4tft5 4¥- 
4fir 44 ¥C5¥ C¥t8 ^t^t4 4® 1 
^44t®f4 C^nilal 44t¥t"l4t^ 4l¥C^4 
(Space Rocket) I ¥f44l«. f4ni5C¥ 

4t^C5f ¥4 C4t4t4tCl I. C. B. M-®4 
4J44tC4 W 4t44®tr®^ 44^’r 4^51 

4t^C4 I 

14^ ftc® 4^c45 4?t¥ti"f 

c¥ntrcai4 4ri4-®r4t^ ^4f^3 4 ^ 51^141 










[ 8 < 





i(t^®^/vi; 





^ 53r^:^ja 

atfTftt*! itfi® cs{ntf^f^c»ra 
«ta'8ar^a ^itfSa ^»ic=ra 

nfi»itcia ca nt«ai ^ta» ^tai 

«rt5Jt:?a ’ii^a f^i^ai ffi f^ai, 

«f^r^a c»r^ «rta i 

^la^fe c^tna <na'a 

*traj(t*i c«f«ai c’r*i--^»i’^t^*i^«tca 

fA5ta ^fan'cai ^ta^a^ ^tsr ca^t^ta, 

^tijl •I’FT apai atica i 

(i) ata—'■iclf^al (4,8 8^), 3f«^^ 

«itaa fa*itafq^ (8.8i»). (8'sote), 

(s.^ii), «itcafa^l ('3,8^^). 

(^,o^), aU»ii (i.4b'8) I 
(a) na—;aata*iTf^ (8.^«i), 

(■«iV4), sfHta (a»^«»^s), a^aat* 'Sftaa 
(a,^vi«). *ft??ta (^•«fa), aar 
^irt («ii) I 

(«) «^f»ir-c^’^taaTt« (aB,i>«), ca»i%- 
Ita (a^8^>), (»,'a^*). 

(i4,i^\3), nf^a at^»ii (b',8'*^ «itata 

(8,^88) I 

«raii, «i4i3T«i, nfaarafa^'asi 'e 
^at^sr arat^f^a ^ta«ac1a a^faa 
a^atca «faa{i i wfac^ f^g ata 
«rcatn '«arfa afatr^ a^ata 

gftftw a»?i aa. ^taa affaa 

^ atf^n ^ta'e ^ta’f *iif^a 
^ at^ri na«l 'laj i 
ulai ta>ntf?fi atatatass atl6f 


f^afaisstca sraca sf^icasa, attSa 

^^Tfca '5fc?iA ’?f?t 

ca^ mw ?ra 
s^taclfl ^na| fa'»A'?ta i atfBfl 
^4«ntfafl ara« afl5a fe^aita 

^*ia^ fw^a ^ca cai\ nw ca, 

«ftat«fa ^^atca ^fs? 'Sfq nt^c^i 
^^a^ta atai «?faa ^«.nt?a aifta ata 
ai I ca^ aacaa ctatsfa -si^afra 
wacasa ^faa aaa^ta «}caat<c-f 
ata*t I 

^caa(5 ^tacaa feaa wfaa 
f*?«aa1?i I =5131^ >4il fa^ica ca^ a:5^ 
l^i9\ ^Tf9\ atlata aai i 

(0 ^^a a<«!—^t^faa af^fa^ta sraa 
(^431^018^) ^fqatcga ta, a^al 

ata (Tillage is manure) I caf^a tva 

faata afac^a ca, atiSc^ ^^aatca a^a 
afaai TU aita nfa^i^ afat^s aifaca 
^f«f catait^f^ ^ aatijfa at^ 
citaa afac^ atra i ^la a<caa atarca 
^aarca « fnt'^sa a^ atfS a^ai, 

atatc^ ata; '« wa a^car at^far^ ^fac^ 
nkai t^ta na ^faa a»a (a'a'tsaa) 
faata*f vai a^aaa aa ^^a^l nfii 
I 

(^) aaa—■a’atca ca 

caai ata, ^tatl ^Ntai i 

• ^fafa'm, art^cft^a a.faaTfa fi¥f- 
fw aat%taf, wtaa«ai,f3rw i 



wmmm [ ^vs-r 


¥nc»!, c^«JT ntc^fl ¥^c*i '«if«- 

ffl'5' ^1 ^2f«taf^ir nt^, wfj[ i^^cis 
cv^ii ^1, «ir»ft^i ^»ii 

I 'siNtfta ^5^8 Oai 

•rc^, ^t«*l. affna « a>i <ar^*l 

^la I c»rl «?sr ^F>fC*^a 

«r<?rn ^^T|ta *itl§a ®^ai5i 

^tcaf I 

(«) n^taaFc*i "icsa Ft?— 
c^fiT ap^ttara eta ’pfac«i affaa 

%<a^i ft*T *rrlc^ c?ai ata i caa^i 

c¥t=T sffac^ ata a1a 's^ atcaa 
Fra ^afaw arfac^ ^it^rSfcsrisra nfaata 
^aan^ ^faai at^ca, vtaa atcsfa ^Ua 

at^c$tc«fwa arcatsra sracBn ca'?t i ca? 
ata ata ii^l anaa eta at ^pfaat 

cit»ii, 53;n, aaafS, ca^a l^jtfa li^a eta 
^faat ^f%a-at:'5i 'ita'^i »ra'*i a^M a^fa^ita 
a»c«i arfSa ^^ai >1 ar^m at:^ i isi^t 
it?i ^as^ ^Fat’^a ^f«caa ^»ifawta 
^raffcaa ^^ca ^a^ ^^ta a^cq atfSa iiaFfS 
fafa^ ^ca am '»rt^aa ^faca i cal 
ar^afiS *il5l 4^i8 faf^^ ^ca faw ^lai 
atica I Ificaa a'lrea area aiaia- 
aga ^{la-atai atffat atica i 
'4|»ra fac-ia^tca fnaart^a ^fea, 
caaa cat^i. a-aitl, aaafS l^itfaa eta 
^ta'^a ^fata arfaa aatta atta i 

atan -iilaa a'awa eta '^faca ^^U^a 
aataa ajtf^faai atai Irta, atatai 
at^ta ^Ici5 aatafa atIcSrtata > 2^1 #faai 
aaaat^ aca « atlcltcsfa 

%maaia ^aTaancn (Nodule) aa'j aai 

atfi ^a a^caa atatiar art^a 
L^lifCf at^a^fcw a1f¥tw t^tlii 


flea atl5e^ ^araaate<a afl^ 
attcltcsfa faarena nh nta 1 

afaea apataca faf^a 'Sf’ata aai 
« ata, (ata, aa I^Jtfl) aa^a atcaa 
{citai, ala, ^atl, aaaiS l«Ttfa) ettaa 
’crfa^a afatt’al aL'^ta 1 >««fI a^faeis ata 
ata a'acaa eta 5Ffaca ^aea atatasa 
caft « ’Fm^a ’ftl-’^^ewa «rt^L^fa atl 
nia<> «ffaa ^^ntfa-ai -tf^ '«fca^ afaai 
ata I -r^alteaa atajca cafr at a*tl- 
*f'®r«fa ^it'ipaa alcas ^fiaca; a'a't a at 
a lie® *ftca I ¥taa ata ?tttf ca ^l-n’®a’ 
at catc’ta ^ma^ w a^ai ata. '«f3f ca^ta 
aFat»i cal c*ft^i at c?N ^ai ata 
ai I c^rl afw ?ae®ra 'arta'^eaa atat 
affaa ^^a^l aa'i at ^ai >isana ^a 1 
(8) aa«.aatCr « cata 

jitcar faf^a aaeaa Sffcaa a'f®- 
^a ^l-n^w '« catc^ta ^tapaea a'a^i 
=^" 158 ( 1*1 aam ^lai ata •aa’. ^faa ^^a'st'Q 
^faai ata 1 

^fsca ^l-aic«fa ^t3pa*i ^faca 
'^aa flltlal '«it'3pa*l flfiseata ^pfac^ '^Ica 1 
!^faa a'a®! tjfl^ta aa fafa^ aaea ^la^ca 
a^n « ^ftaa etfaateia arwa camtlai 
capfaca apH'-aaeafa f®a faal ^|ai 
ata I ^aata 4*tl-a^ar aacaa ^na ^faa 
^^axi ^t^^“^ap®tca fa'#a ata 1 

af^atn^ cata ^ara a^ alc« at ^aa- 
atacaa ac’p afaeatna a'ca 
ajtfaars ^le® nteai atata^®: 
f«a «tca catena atai aatapm aa 1 

l®t¥-catn—^attc^a ntai ^aptai fefiteaa 
calf ntataa®: nsaatfa^ ^f«af aaeia fs^ 
nn»j ^11 ata 1 aaaa^ a^mai w ffa^i 



^f4er*i, ] 

cstn c^tcn? ^tapJi*i 

1>I^l «ff«r?it«f ^51 I ’F’lC'jfl '«^15 

^fic? liaitv '^’1*1 «rn[ti’ffl 

^tsi cflt’t <2rf«w5t«f I <«f|5 

csMfapT^ iait:^?i 

JT^Ca? ’T’lw 

cflN -eit-i^l i ^aitc^s 

f^'«tc«^ ^*tcnt% nfflC’^1 ^f«frc^ 

afi Bf® fJT^?ir'a' 

•I'^T ?it«fl I 

(^) «rt!itsFC5(a ^ar’T ’ft? 

sffISc’s ^caTn i?l ^51 « *ft{5t:^ 
i?1 «n»f I 

(^} ’Rtcfltn, “yt, =1^^^ ^si 

« Clt'J^T ^51 '« 

f 

(?f) ns ^^*i^cn 

^^•1 sfs1 « csW ntnt^sts sis’?! 

^si I ^t?i s'nrns stle fs^fss ?tsi 

n^tfi '«nfe-ntnt> sfsi fefB®, stlScs^ 

?ait^Sfa ^arcs^ fss^ ?s i 
(s) ^t«c«fs ap[ssst9C*tfl ^ncstt sN, 
st?i lit^ts '« ahssstsc*r9 nc?* 
ncstsf^s. ^fssts 

SIS'?! ?si « fscns^tc? nfercns «r«tcs 
Ifi? f^tsj-csti’fs ntsi 'nW? =ti ?s. cn^ 
fsscs ntF'ss ntsfi I 

^stn-cstn—«tl5tn «it3f?cis s'tn 
csttns fennels wx 

^ficns s?. nt«ts Tss^*®!, nt^i cft^ 
« cst^ ?'6si ^^Ttfir I sst^stens 

^tapni fs?a f»:»resr? w ^fnsi njpl* 
t?i c¥»ii '« wfv:¥ ^?«rn 'iiss 


csVirsrN sifasl ^tl5 enfsn sfsi ^sh i 
ness s«sns arfsc'15 csits s'ncns 5ts 

sfste fefs® ss I 

nti^s <R[-5ts?^^ cstn—-^fscfs c»rt? 

ntsi-^nt'Ttws 'arjts sfecn 
ntcsfs ^ts'ssr '«(t?sTcs fsf«f 
SSC1S ^nn’f nfsnf^^ i <111 ns ^nn^ 
c^fnsi nt’ssin nfs stf5c« srtstn 

^facn ^fttws cstins ^nn'sf si n’s'nefn 
fS I 

(«) nfssti:“f ^f%ff-stc^s ^nMs 

nssst?“^fsc?s «fcst5r% w-ilS nf«-^ni- 
vftess SCSI BtsfS si?i-^nt^fts '?<!«> St^C^!- 
c?s, ’fn’fstn, n^j-fnsts « ?jt^.Pists ^f«T 
«igs nfasK >ir?*r ^cs 'HSn cs ns sij-^cia 
fssrs^^tes ■I's Fts ?si ??^si ntc^, cn^ 
n?n ^s:ns stf5c« nt's-^ntsts«fns 
^Taisnc? I nfflst*! fef5?-nrc^s ^ni- 

nts stfSc® nssst?[ ?si t« nisi 
'©fn st?tc® arfs '»rststcn <sr?i 

ntts m ^^siscn «p^c*is ntsn 

st!§r'« ^n?;_'?s' stg^ 5»!t5cns sis?i « wn 
nssst? fsj5rc*is nrsi ntcsr? cf 

^feens >ir?‘rcstni sss?f9 nfss® ?si ^fs’® i 
stl5c® ^itninstcss (gn) nfsst'i'e Tssa*) ?ii 
ns?ts, ?ts*i nfsfs® ?itnfnsts stiSs sg^si?*}- 
cstni nrc'ss ^nt<rjn®fnc^F ^ficns ^^scstni 

«is?f5 nfssfs^ ?cs (iiss nTf8c<5 sr^?«fn 
^n?ts*t sit^ffSfsstfl s^n^f^c® nTftni 
s^s I 4^®tcs aftss ^^S®1 saFI « 

?si Stic® ntes I 

(i.) ^gfs nnt< «rCTitn—-ars n«rW ^f%cws 

nc? ‘<’?|3 St? I feftens «fatars*ts « 

aifrcstaf^ti ntm %ntnts n?n ^«fs n<ftc< 
nt®il nti I %fic?s nt«-^nt^tsi|fn ^«rs 








n»rtc< >itf5r« 

«rr5N *itJ? ^r«c«r5 '5r^*rc^Ni 
nfsT® *ftcfl 1 ^w '®t?i 

^af ^1 cfltncn? ^itc’T «fr*( 
mw *itf5c^ ^rc^tn i 

^4^t^ ^c’T I 

^^c's fefsf f^cara ^ 

^3r nta, afca^pfS 

faaa fs^i ^ita aj^^tca 

^ai ^fFi) I aF*it^^ 

atntaPfaf aia^tca aff^c^ «fga 

•ffasTtr*! =?t^c^tf ^-^na 
ncaanfa «r*(tr‘f® i 

(Oxidising agent) «{tata '“isfwtas 
facataf^ ?F:a '« »itiSa 

»l%« apn-t: 5r»T nta I 

n?f9f ifatc’r arf^« 

srf*i:« nfaaf®^ «itc^ I -('S* « 

^tl8 ^tcaa Tf^^tca ^^^ ^^51 'oftcjf « 
'®T^tc^ ^f«c?a f-f<FC^9 

siti5fl ^'STfca i 

atfq2r«ftsT 'Ht »rfa aja^fca wf^a 

•^fai 'qtata 

arfaa af»njtac*ia ^fa; nu i 

ftrc^ n?r< 

^f^a >Ti5ta^ I a'^sitc^r ^aaitAar ^rcaa^fta 
«f'®i’i' ^ai‘ fnatci? ca, <4^ BptaTt[ 
§r«trc? atai afca 

araaaTf ^ca i ^fecaa s?t5Jtfaa 
catn-'2ff^rata¥ fa’Ttra 'si'ffa^K l 
^f3C«ra atai-^nt?f^«fii 
^afa%a «{aT[ra afi^a} ^I8a b?*? ai 

c^ata ^nua »?acBr al atai ata an 
^ara n*rlof ^rcatcn atlSa ata^ffa^ ^jtntfafB 
(BuflFering Capacity) ^fi *ffa, 


«i3fT «’J'taT ▼far'® ai atf^c^ caa 
ai « atlScv faacna' ^la^ta atf^C'® atataj 
▼ra I ^ata ▼c*! at{3 ^®a Btcaa fe*rcat% 
atr^ I atf5c® ^5?a naW sfratn ▼faata aaa 
'naffS f^aca ^rtaataiii ^law ▼a^a, 
caaa ^sfa n^t< atl5c« «rcafcna 
^^atc® f^ai cafat^ afca ▼ «fcatr’fa 
^faata caa «rcatafcaa ai i{a i 

ati5a ^a^i >r^aa'ca ^^fa *tatc<a ^rratn 
'«r'l*ta «iratar^a i 

( 1 ) atf5a ▼aa e ^taa a^a’pa 
—atfSc^ «isa « a^faT ’r^aa'caa 

atai atfBa Ma«l '®i' 5 ;a aNfl ‘oa'fB <srf^ 
^’tta I fafsa Bft^a faf«a «f«fta 
-▼sa « ▼tflra'a atajca ^tfsai atc^ j caaa 
ata, 9fa, ▼ti,, 51, ^atatata, ^tat^ ^-^rtfa 
m 'a^f'ar^ atf5c® Bfcaj i «itata ^*ii, 
feairc^i, t«itfa ▼faaal atfSc® 
m%\ ^<sm ▼ac'ia ^«s*rtaa < 15 ; 
Bffiia ^^a®ta ^na$ 'Bfatai fa^a 

▼ra ai, cat ac«r sffa « ¥acaa < 2 rff® 
a^ai Fta-^[taia ▼a) 1 atlSa «i?i? 

'«raai ^taa ca^ ^Ica Sf«a ®t^ta «rcat«r^a 
atc^a ^ntata«fii atl5 aftc® «arfa ^fac^ 
aa, ▼taa %r«caa atrva fentata«f»i 
®aa ®t?ta w 'sr^ncaW ^la^fa 
atc^ ai I 'ana ai ▼taa ▼ftai atiB taarna* 
Bia’ara atffw «rta a«pa «r^ta ^fiicaa 
straa nca't ▼a 1 

»rtataa®: ca aa ▼tea ca^ cat 

aa Bfvcaa atIB «istara 1 cat w»t 
«tac®a *15 ^*^*c*Ja atfi? atataa®: Bintar® 1 
▼taa ▼itnt® caa\ ftata «?▼ fataaraa 
atajca atiBc^ waata ga (▼Jtaf»rita), 
ajtcirraata, attfaita «aa^ c^rttwata at^a 



^t5 4 ^n ^ni- 

*)?H 

c9iH^« >iTf6c^ 

m sirfS ^t? I 

iitf5c« ^fictra ’rt5-^nt*rtiT, 

I ^f5c?s 

^Tff^ffl5t« '8ISf'5r^ *itlBc^ 

®tc5f nt« ^(i i 

cn^ 'Sfgr C^Ft^T sitiSc? 

»?fi3 '»fsf'?r¥, ^f?i 

9f=l1 I R5tcn<I *)tf8 

n^i’Fi c^cjy s}t^ ntJrl?i 

ntai ’ftu i 

'^m *iff53 »it*it^ 

^rr^fcii nfcflif I c^r ^irfs n^’^'! 

^Tut^ *itl3 ^ 

f^r«» i[|c5 *it!5 3T^Jtf 

^^.-r nfcar *itni f*{f 4 ''® ^Rm 

^UU^ cnntfl «rc<i"f 

5>C^ I Jiffs Tiff Vi, f^i?»lf»T 

5® I JTtJir^ 

JitiSc^ jpn*f '•iuhrf 

>ifiS 5tc5ifl i 

lt?1 CTfsi Vn'T 

’■'''tcJil «it«r ’fig'^r v ’ll I 

JitiS? ^Kf ^5 ^lc*f <2ir« 

'“fJlN’F JltlSc^ ir 

*i?i l^ «tc^ »TC*r 4Cft»f 

imji ^9 c^t^ ’Tfii 
c«^'«?i 51^1 's ^9 JitiScv f^arfi 

f'T^itfl ♦(« ^9 c^fJT «rcitn ▼SI ^r^c'5 
*ftcs j ▼tsf ' HPraois nw l« 

W wRfC« W»fCW »!▼▼ ^1 


^<iB'«1 ^'a« 

4cflrcn »itf5?r ▼tsf ▼f^c® c*r«fl 
utT, ^«rsi ▼>Tc»fs ▼SI v i 

JitfBs ▼ss SI ▼tss Jit*fi ▼s pH-iis 
StSICSI pH "1-415 ▼< fs5cn^ sitfSl 
pH sf^ 1-415 ▼s Vy 55t?1 ^sn 

St^CS Stfs '« pH 1-415 C5*^ 

^^c*i ^?t5 ▼< stiS ▼rss^^ I ^"^5 stiSs pH 

5T5 1-415 5TC5 ▼ft^ 5tC¥ ▼ 

99 StfSs ▼SS « ▼tSfSS f&*f5^ 5tiB5 

%<5^1 fs'^S ▼CS 1 

VI sirfSs m fs^ts*! SI »f?,5s"i—^ncsi 
919 ^fSJ StfSc^ ^fSCS5-Sf5l-^ntSt5 
cs^ *sfc^i sfs c^ts «tcs ^ness ▼CSS 
stfS ^®5 ^5^ ^1 irffiss srsi 

▼52ft« ▼fst«f5^ 55, ^CS Stfs 

iSS»l«r: ▼▼ 5^51 ▼Sl^S 5^51 nc'? 'FIS^ 

efess nc^ 55 I 

is«»a ’ifC'l r5StS ▼fssi CS51 fnstci 
C5, «t5C® CStS StSl-fCSIS 'SfCStSfS 'SSS 

f5»l >• C5Tf5 ^s, f%f «ltstcss CSC"fS 
5f51“rc^5 55 b- C5tf3 ^CSS 555 

SI f>g. ^*fc5 1 ^tsc« esr^ wfss nfssts 

\r»-^ C^rfS 4|55 41S^ ^515 ’fCST Staj «S’« 
c^fiS 4155 ▼fs 5fs-"srfsrcss ^ncst%i 
<41^ ^is’its ▼ ap5S5 Sts sfSs^sTts sten 
Stsi '▼fssts^ lt'?1 C^ts ^nt5 S'^stes 
stt I ▼fss srs 5 ts 9 fsRis nsif^s 

5TSJC5 -tR? ▼fs Stfsc*l CSC’S 

stesrs «i^fs 5«5i SSI tsfi^^fs- 

^swffs^ ®ts 'JIS, sifts. ▼▼fstt^T 
f5«tc« '4lf ntspt^^tes sfifSt(^C*lS, cs 
•ffssH «ffs ▼ ST'fS'^T ▼tsc^ ▼sf^s, 
^t51 ▼^^tes ▼t^C’PCS «tcst’( ▼fsc‘5 

s^stes St«-nS9tS >TSt5tS 5|stS ▼▼! I 

4nc5r ▼tscsss »r<.s’pcss ^ns 



WtlT 

c^ f^cf, *{tnvtt^fl 
c«r<ri cn^ c’t^ i jtiw 

I >r^91 
4fH ?? 

I’^h ^ I—V,/C8, m 

sj 1 Vj/Cj 

I, ra, V ^if^r, '55 

; h ,rtio 5c®ii W^r ^3 

W ^t5 C-ft^r ^1 ^TC^F. C ^fC*lt5 

I 

«ir^5l^t^CST3: n5 f3f«5 

*t5l«Ft5 >51 JTf»l rJl5ItC^5 3T*l'«f^ 
nt«3i c»r:^i >31 

cF(c^ w «F*n «f5« nrst^cn 

C3fsC5 ^tt*T, ^t5 m 
C5C5 C5^ l[5 ^C»l «r*ltf^« ^:3Cf I *l5t- 
(Tf^sr c^ ¥*ri nt«5i ^t?, ^tfll 

vs 5t3*[t=T '^3^t5 <311^ I CW'd 

C’tCf, «tlT5 «5 =^t5t5*l C^^^ ¥lt5 C5C5 

»i*(5 *rrfi'f^¥ *ffl- 

CffltE^I »il 5 r iRr53T5 5t5*rtf '■T^^tsni 

t 

^uin I 'Ur'S <»fi ^C3r», c«Ft«i ws 

5^5 'fl’FtS c^:5 f*fw f^f«- 

CW ^1 «tt»itTl 'Stc*! F»1W flftf C5 I 
*if5 ?f%5 niT 

7tf«« ^t’FW I 5»i*it5T ^ifS 

^f^fS j'T’rKflrc^r 

fii'^tt^ I 


[ %«n 8< >T^^31 

cvtsr ’iff vs 

5»ir^ ftcv, SZ^ '®T3 f#fl- 

«ff^3l «i5^ itf«C5»t'e ?prjr 

^t»IC5 I ¥:»1 ’TfffS 5jf®C5?f 
^5 C5C5 'OftCV ftf fll I 

fCf f31 ft«F, «f53 

(131 ’«rtt«it5 '»fC<f ) 

*ift^H5tc^ 5C'? '»ir«ftcf 

I «(tfl sn 5^ 5CJ! 315 315 

f 5C« •iNC^Sf I 351 31^, 

3^5 35>T 33f <«itC5l '»* 315 C31'5 C^Tfl, 

'»! C-13 

•TCf ^f33^C15 fvC5 ^r«l3 I C*f3l 3tC3 C3. 
15t^l 3^t35tf3ti*t5 35’r « 315 

c^r^ci I nri6^»i ’Tcirs^, 

«l;CV 531, 3tlC35 fm] 315 ?«31 

^'?f45 >116T'51 'fl33'e f5 ff, Sm 

€l3t3 153t5 Cskl I 

C5fTtf^f)r^f5l ilifnf®! f3l5|^3 115 

C«'13C13 C3, «••• CltiS 315 3C5 IC^S 

^tn^Tail ^33 *1<[t5 C*!^gC3 C3, <5r3^3 
fe*rt55 W3 ^33 15' 15C3 I ^t5 

31 3I1C35 3'»J^t5 'BI511 C3 fl IC^, 

^1 «1C35 I ^311 3tl3 ^f^3i:3ll 

1^1 IW Cll^ll C3, 15 ^t51 ^f33lri 
C3C1 ^C5 f3l5 3tC3 3sr«(^1 f5?C15t^ 
'»l® Cltf <SfCl f3C5 3>|3tl 15r5 I C3 
51^ Cltl, >433115 3tl3 C3l ^311 4^13' 
15r® 3t5C3 31 I flf 3tl3 

333 4«J3P 15C^ 3tlt3 33 
3^31 3^15 C313 «f33I5t^«r»’i 

^13 «ft3ttf5 C5C3 ^t5« C3^ 1C5 ^3»lfl 
¥5t3 3f3C'55 131 I 





^t*i^i ^’T^'ty 5!^3rflt% I c*rTl 

> 11 ^ 5rijtai®f^ «rtft-i c^fcf nf%*i1- 
^tC*f I 'il^ ’if^ f^« 

nr® 5111; «itf?^ 

nfsfl ^c»i ^ ’if® nf^- 

I «Ttn5! 

«it^f%'s ^] ^:i>] ?ii ni 

5 (5 ?cii?i if nf® ntfc®i 5^11 

<ipij ;!’?C3ia *1® 5»‘5fi2ii»f^« c^f^t 

cn® <iiT '?rc5t uni? P^a 1 
ff5f, nfl =?ii3 ^tc'ffl nti5f 

c«c<f ®n5r <111 

cn® cn, N^fftcn nf® nt^cn« 

nf®^^5i I PFf 5??, 

5i^aic?ii® fii9r^ nfsflmfi ®tf®f5 sf-ifl 
'<*?5f ff, 'sitJitcsfs 45 a c<:n 
5c»i:t I < 11 ^ nf® c^U c’pc® cfni 

cnc^ «fr« cnc^c^ f®f«n 

cipt3( cft5i 5i9pc;5s cn'caj c<fni cnct '2(f® 
cncfc^ ni f^cnrfsiJtfl i 

ncni nijtf ten® 

2f®'?i c®:’! |i^ ®e^ ^tena «itn®i 

cwfn ? w ’Ptsi ^ 

^iNte?® fnffe cncf f<st^ ^[flCT 

c®, c5tc® ^f® n't®® 

c®'\Pif n®*! ‘Sr ®^3j9r*ie®f 

^?® ®c^i if ®j® 

ir«c® nn^w® ^c®® n®p ®®® 
ntnw \ frif n®t^® c®W ctw ®wj®nf^ 


^nnf® «i®j® I f:®iF nn* ^®® 
^enn'l ®faen nfi®^5r 

nr®nf^® ®c® I ®®tften «rf®®i 

c®f®, ens®— 

^Psfflff-f, ®jtfn6fn®i l®itfiri 

ni® ®c®c® if '^r®{5 
*f®"nc®® nr?r ^^^ ^11 «(^®t® 
c®, ®®c®fl n® n®p^® n® 



tnc®®f®-'®® nn* ®®® ^fen sr^f® 
®3C«^® fn, 5)tc®r® ®f®—®’l- 
®t® fn 4 ®^ ^15® iif®—®f n®* nc® 5|®tf®- 
®^^n® nst®T lli® I 

if ®««?f«fn® ntc® «t®® 
f®afn ®in ewe® cB®i ®t®i r®« 

®Fe®® ®i® mnm ¥®cn c®®i ®tr®, 

• ntftnfail f®®!tn, f^«fntn® a'enar, 








[ 8 < 


> CF^tfll »r^< nfil«lf«15 fCfCf I 

'Bits «rts(n«fi C5tc’«f =?11 f^ar 
m W"f, 

C5<ft«i c^^^ ?C3», ^1 c*r«ffc5(i i 
aufjj «f?t 5C»|1 5li^is«fan ufl^ nfsfl 
Pi^tc« c’i^fc'5 c^r^tcsi 

C’r^tCSf f^^sat^al ‘fit ’lf«« 
c*fc»\5j c^*(5i ?C5 ? f4«ri:^ 

«{f5|6 €^3 C^C»t ? f4«tt3 

^tfll Biftnt^^C« 3tc?5 f^5 5lC=l 

^CSf, ^t«1 «lf^*lT«Bt? ? Sl’fcaj? 
B»\^t?r fl^’31 f9 

sj^af >f^t«Jt=r-'?!3i8 nr^i 

3c»i ^:aif5 =ircJi 

I 

®n »rtW3 c^cv 

c^t^n cqrs *ftw I ’f?! ^t4, vn^ ^is 
cm^ '34fs cnil C3C4 Jjt^ Vfz^]- 

?C3 flac?=? I > cnt^ 

«tf« aiafiS 4Cfl TbI^ 

®3rc9^t4c^ m9 r^f^ic^mi c^ir^a ^i\- 

R? SC^ 3tc^ I ^fsfS C*lt^5 ’Ttlc^csifl 
c’j’t 3fw ?iti? f«fcqrr*i&t3 ^9, 

*f3 «ff« «ff5 
«i«? aj^fg 3fcfl cnt® «»ftfI 
uq^sr «f?l1 3t4, > ^t3 ^ fsjffrl 

^t!( cHZ^ sTt^c^rs^ 5t® vi^fa nc^tai 

c=iin c*fffe «ir^c»r3 3twi 
f 3taita 

»«¥^ c*rci ^tc^=r, ^ca 5t« 

•icf fePr •rwfl fti^is ntcajji 
Ftf fijf^i^ c*fti b?Pfc>th 


■3¥ f%C»\tf*itJt3 n3 ^'Sf’ra fC^Sf, 
Praci?a nw ^ f»if^:fe sta fVc»rt- 
f*i^3 <iir»il «arc»it^cf c?'®!! 

»r®'r ^.z^ I «2r:»tt¥ ‘Sf 4 |?fI 

c^c’T c*rtl Biffc’ra f^z^ gc^ 3ts(, 

«rf®{5 ffel^ 5t« ^«9 c*rc« 

’tt¥C^sr, 3f^« cnti 

^1 <ff5 f*if^g Bjia gt^i ^csf <«’i^ 

^z^, f^asr 

C5ra sta 
'IflCT ^aci, at^a- 

c^car ^tc'fa ^fB fVc^tft^ta i rl/rata 
5(R ^ai irt^. '3o?csit4 #ta f^a «iaTi3 
c’fcv cnt^ ^f¥c*ia fan^® fac4 atari ^a* 
a^awa matcae f^fa at^c^ca bc^ a^ta 

acacai f4tatf*i^ta caca gc^ sacaa i ^aaa 
asnat¥ af? ^ta atasta ^ ifz ^ fsl^ 
cnca atc¥a, i>ca atataa iffac®a at^tcai 
caatcai ati’f, f®fa i5ia *taa^ fsl^ ntcaa 
fafafe nca t ^c^fcai f^fa ^tf® «»« fafa^ 
«r«a cnc® at^caa ^aa*^ ^aa ^ta 

aca aca, afsfa faaa ®ta f^caa 

cBca '49| f^wtlaSta acatw, ar^« 

vac^vciaai '®tcaa «ty® ajaata *?f5 fvcaii- 
fa^ta ^a^ cnt»i^ a^ffa cart ^caa > *ftB 
fafa^ ar^fcai gc«f i ^^an caai 

ati:*^ cnT»fr aifTcaa faf gtfe cata «ar- 
cattfa fB^ ai^ata ?ta cac^ atta 
fana*!'® rac4 g:^ znz^ fs^ nt«ata ata 
aFca afca ««a^ cnffr ^ffcna fac® gc^ 
cncar ®yc»irt^a fa^fe ^jgfnataa araata 
^a aca gca, «fana^® fac¥ cma ®tiaa 
ajaata cant ara gra i 

«at atf® «n »ita «raa *rtatn ▼cia ncara 
ca«car i c®ta %a.ar cw nar gw 



«j^carr'®ti fs(»^ ^c«n ^t, nfsaif^i'^ 

^ I «rM«i 'Sftf^ '<’fl5 '3)««r« I -rc’j?? iif«r carr^stA f^c^F 5 :^ 

(Crest) ^SW-nr? (Trough) I ^fs, C’T’I^ 'A^n ^^f^ 

*nf *f? ^»ii ’icsi m\ nt^s ^r*r carrots 

I ic^?i nflwn)^ ci^tc^, %z^ <ii5i^.w-Mi 

«»t*ffll *35 ’icw ^95*11 *<c 5 i I 

«t« tifti 4 - 1=1 ^ 1^ -11=1 1-11=1 

% cmst. RuS -It., -Ml fi-?- „„ I 

•ft, ife iwi C111 «r-ii ,, -,r=i-rt4 n.-w 

411=1 -linn iwni cut^ti i^i iisi- 

1=111 c-fhi 411 «t^ti fi-fS 11111 IIH ri-i I 111 =111 w, Cl, 14=, C1C nm^ 

II -sm-Mi niftif^i 11c I r« il ^f„li-,fit. =5 ,»->i4i cti ,f,4in>i 

ISMI iPr 1111 ®114, ftc 4fl6 fifil 

111-1 srt 111, 111 -,iiT-i^« ri=s:»r4, ir=5= ^ 

rnSi a-* »1C« tuiai, -flu rfWi. «1 i ,„.5,^, ,H1 nil I 411 ,ri 

t*ii=,i, fiii; iK-siit,, -1111 11 -?i-,»i „„ ,„^ 1,11411-,m, 

(Pitch) 11 , , 11,1 111 ") 111 111 

411 tMI-il^l 111 mll-l -FI 111 ^ 

III I HWWCI 141 111, «W 1ft 4W1 pj ,f., 

ini, niflu fti-F pS 11,, -stiiaw, 1,11411,ft, ^„->rt, 

^1 ^’R^l «r?« *rt5T ^Cn«F! ^ ^ 1 

^C9i ‘^1^^ ^?flr*t'r^r «f?i5 v 4 - 4 ,^ 

I*. ^ i^’i'3 ’JHft 'sqfwc^ iCl> 

^c*Wl JiciT I cart^tw ^ ^ s 

nr®? aft«l c^ "tt^n I ’[tw ’{t^tc^i «fiit*( 

'SI *11, "tc’?5 ’iif^ ’tf®- ’ffli a, 

... ^w-^«rc^ia nt<^i x ^twta ’tfsi*!’! 

1TO, ifttii-- 

¥?1 ntc«, '«¥is ^^ai c»il «r¥¥ 's^f-^wlr nfijitn ¥ts 

C9fi:¥ ssitif!® «IfC*lt¥*?lf%? C*lC*f •ff'SII C’f't tt""" ai¥¥l 

or^ri c*f¥ <<¥¥ (> ^rsc^’f ajf® c*TC¥C'a fs^ •!¥ 

iDf ^ 1 ^".«.....) ) ¥*1^ iik^z^ r^r^itfs^tfl m - 


¥¥111 ’tf¥C¥’T*^*^^"~7-- 









t ^•<1 a, 


c'fc? ^t5% ^ ¥rflC(?sT >tiAK ^ ¥c>! 

sf^ar ^rfs 4^-1’ r«»it- *rf? wt=vti c^ ^ 

c^cn c<fc¥ 5c*i ^rc8f I a^F^i ^n ntw 

•iilstc^f 5T^:i5?[ nr«m ^sc*rf 1 




«rfft5T ^^itc^ira mt^ 

wf^*r c^v ^'^»c»^« 

f^wr^^1 '<¥ «f^tfl n"*a5 f^st^- 

«ft%5 C*f£:9CI|5( I 

«(tfl‘ii, f^n c^t!5 -eitcn 

Puss*! 

'ff^n C*(?F ^’tC'a aft^itcua 

c^Vcntf^’F 

«r«itr*r« 

I ^f?ii ^«f5f 

fk^ !(«r «pt^T?tf| I '»rt3 ’rc^f 

^ f5|9l I Iff^?*! 

«»tc*ift^i, «f9 5 nc^tit^n- 

»!Tf'!i sftcs 4f|5 Ji^rc'r-ra 

fi?9l I C»I^ ^tf?*l 

I ^t?*ffl ^t»!- 

c^tc^ ^1 

C«Cf ^f8, *l^tC'T'1»i^’^ ’TCfl C^C® ^r:¥, 

^5iT ®fc^ ^3»5( *{5fc«r-rni«? ncv ^d 1 
■Bltl^lf^^ '8JJtfflC5»t*Tt ftt- 

«t<rjt« 'f-Rsst^ »icsvr lii*!. 

ft? OT •i«i*c»i ntfitf 


’rc«tit!»t^JtC'«a 31"^:# wita 

a^c»il i 

^at'?i5 ^csf fi^cntcntcfejit?: ai >8?^- 
^■^gla -iiffB f^fliiJ^ta *(f?1 1 
afffSa =?t^f r«i|»Tat*T 1 '^a ai? 

®ta^ ^trs^arfa ^nc'« nt'«?l f^caci 1 
a?fte ar*ifa ?C*!« ^Ta nc’1' faatfe 

faatfe ntf? f^ca c?c^ faffi 
’^w fnca a^yat^i ^ai 

5T^a I ^^at^ af^n cw 
'ii'itfi, 'air^fl ft^ff® a^tcacfa 

49itf 1 1 ^ vaa ^TC’f 

«fta cfta ciia*r«t m%a ^atifa 
nt^ai ata fa 1 Jif5 cfa»i ^ ai, 

‘flffS ^aF?*^^ «itraffa 'iia^ 
^t%-w’fc^a <iiff5 ^cfacatn; fa?4a ac«i 
®^a «»[5, af aj ^cac?a 1 

'«?tcai fatfa'st'^raa m cnt»ita 

’?tf®8f-'iia ®#a c®f^® <fl|5 
ca^ta^ca ajtcafafta atca^ ?ffeC'9- 

ntwa ^cftc’f aaa-’fl^ 5t»itcai ?a 

♦aa’s aPfaw c?cf 8»* laa^ 

'•[tcafcar^t'i *t^fat«tfa atfnnt??:^^ 
acai aft?tc>«a nita ♦it'fai art 1 





^ 5(«9j^ 

^t#c»fr’?« ^rtf^c«frf^fli 
f^58t.?t f=1 ®til 

r«s?i:»i^ liiJi '^tfsn ^t^ii:?? '« 

>r"<n# ^^rc»it5=it5j *fa 

c^, ^rsr?f « >T"n# '«rt*iai 

^is’ttPr 5[Cii jfftf, '^1 «tfl c^;a I 

'ifc'fa ««f?i«ii ♦i^l-i «\’^ isrtf^’^i^ 

f%»i 

'ilf^ 

c^r=T ^-Rar^ii ^T^s^■^ r«5[ Cjptt6 

'« ^Hc9a 

r^»T, nc«f '®t«ii 

fnaci I 

'•it'csira^ts c^rn c^Pic’PtJf c-»^^cfltffiis? 

^ff3 ifiic*ta f45i«,-»frs» ^«snf?J?f^r3T 

Ssr^iT «»fc<ic^H I «rc^fcsii- 

c’T ^ 1=5555 

^tC?? 'Jfl^ <IT^f«t f«f«’l 

«i9i;: •'»• =*J?5 I 

«rc5fn 

v:^ 

'nl ’TTt^trt c*!t3>?r «ft^ «iciJlc*it«rr^»i 

’T^c? ^nc^r^ ?:?( (Jisft «F<ii 

fk I ^sTsjfRf PtW « 

tsil f^f^'s fcs:?, «fc® 

«fiuc« 7^w9\ 5irr^fit 


I «rtsFn5 c^iffi^TWa ’ll 

fjjfqfe^^n*! Jifl cnt'^far® 

'®T«wrf^ f<3« ^>rfif ^«f«u «r6f?i« 

^<^1 BirfF^^!^ ^iU ^al p l f‘(ar 

f>c9j6f< 5|f<ri 155 ?i?:n 
rmf PtcB? ^sf 

^ y[ifs\ fire®? ^^^ ®tc?t^t^c®? 
vn^^i 'Bir^?i«r «(tcT ’Tf’ir^^nrf 

'"iirrnc®^ siw ^Ui'f ?ir^i ^91 'sr^’Ta ^ffv 
®rcaa 9fai c^ar 91 

nr«^{S® w ni-i-®F?^«s c*f!sr 91 

cntc^ia ^ai ^9 l ^tan* 

f9§7^£f9f? 9fc^ I sref^is firc^a wrF*i- 

>!sij5 ^C9 'Ttca 5p92rt?j ?9, c^i® sftai- 
ifTlcsa erc^ic'fa c^ 9tC9f, 

^C9 9fa9f9 arf^f^liS ^9 911 

^59 dfarff®?.^ 9t9i n<f9\ 

r^\ ta ^ifa -iia* «I1C99 9ltJTr< 99t95 
fffca 9^91 ^5 I 5[S9f^ < 3T9f*l 

'9*9 ■9m ^C<1« fafsff fa^-Jia siCfT 1«T 9979^ 
^rrcf -if®* ^^•ff'f9?fr9l c^i® ®fc9tirr^® 
«rc«icnfl 9C9f« JT^carn 9U^ i «^r 

'ii^ 49^37 ^Ifae 9C*!C<|9 C9, *rf»i 
»r« ^ifca 978979 c^s ®rc9r9r7lc®w 

*779 49* 999 97?79 ^TCf ^®9 9ifC99 
97t^t9\9 fa'^IV-tFl' ^^nf9C99 ^9®t« 

C9i:'5> 9t9 I 

95iFi7{^<m 

^57 8 99‘C*^9 '»r^^jj 9tta9, 
Sim9 'il9^ '9 7999 fn9 r9C9 C9C^?I 
9C?1« I ‘fl99« ■$997^^9 8F»IC^I 

n^rw «irifr9<7if 9c^ w ?9i 





ijtw?i c^caj m ^fJi ^[t 
«tr^C?ft«(¥ 5ri, 'flf ft 2Fi> 
w^H I c^r^i cni^ 'ill CTO 

’f^f^ft C'^ft’PJt^i c^ ^?[C5| 'J^fii 
ipf ^>1 nt's^i I 

TOCW, ^1 CSIlt^'Nl 

CTO tf ♦ft^®tW5 C5CK ^5®*! I 

Am (Monnex) ill 

nt?! <11^^ ^11 <<(3 

^«rN, iTc^l ^C3 CJf'e^l 

I 

m Am ftc^ nJl’i'i 
lUiW ^^8 i^ii c«it^c^ ftn 

pMC^II AA\ CA^m '«i|l- 
c^c<f ^im mtiAA cnife^ ^tn 
^51 ^\m miA Aim 
(i« x^s.^x^') Iitfi cS*(trTOC?«^1 
I cic^ m 5TJi’ir«»it«i ^ju^itftiT % 
cw^ Ali na ^1 c^i^tc^ 
Afi\ AJ I uif;jacs?1 «i*tC59 

ftca ^i'^A cjf^tc^ ah ^a\ 
sic^lf A)AAU I C?<(1 A\A 
'»ir?r Am >49 m ca^ i 


^^^^ •(tfesta ci^t^j citi 
TO st'fj ftca c^ffi <15 f^- 
Mft^ Aivi nt^tc^i ^AA] 

'^y^^aFa ’f^f®ci> AmiA n) AiA i 

a^Jilc^T <fi3 ?tFt% %\Aa a>cac^ I 

fti 

^c^c^ra aat^i f Aifsm 

«ilaat«ata ial >• c^fc^^ Ua ca#^ 
tAA I 

^AA mil (A, ‘ftftat*! cafaafa-<afl 
(>^*« i^) '^a waa *fc^ ftatTO 
5ft*l1 A^A TO I AiiA ^^at| « 
?tc^a caWSc^fC’f la>ta »i?c^a 
>,>;»• 8 Piftcia mAi%A ntitciii 

Am araft^t i 

*ffl^ta %r^A Ai^M^ c<fata- 
csaica ijfTO ^ic^a ^)C5 ^itPica ca'sai aa 
m c^ajafe <caatca 5tii;5r aca <c’i 
'ttai cAAiA cAi^ cafaca ^itc^r^f l 





9I«T 3 


:?0>f ?|<f — 8*f JJWl 









•fftRBf’frs I «jrft-*Msf ’9§?i >151? 

I tfft? >!’?[ tU?1 

f 1 

WM >ic?f ^*t¥ c^:<f c^t^tf^ c?^ta 

«[twi ^c?—«£i^i (Tstsuii c*fc’«ff I f^fm (m»ra 

c?i?TC5ic?wa 5IW cwf^nf^a C®!W c^i^ Jit 

^tc^i I «‘!f T^c>f9 ^1 ail 

«ita '?s^ c^ 5», ^aj’^nire ^trasi 

c^r, c>iw c<>fcay ^itc^n Rar4l5i5c>T9 itca^«i1?r 

I «rasi ^tssfa m cw i cmh 

’rc??5^«n c^*f pffj '^t^fi i 

*r«i^ ifcal >raTfl ^Tc? c*t^ifVa .^tr^itaf ^t«*i 

wc# ff*!! ?f5^ ?CTif 

C9rt5(tf^:5!» I 'ST'St^iftcn 01^? catCJiK 5^tnflcar?fi a^®wt>r.*r?( >it^tc?j 
>!fTtc^»ita cwcstf^ >!*v^5 ^Zfi «tc?«r fw^ i V6^^ 

ctfr'ii^tai c^ftsiiPf^ cw!w ft*:? c^t^m «*:«? i 

tr^Bf C^T^ «l]^ CBfl5{tfl 

?cfl ^\^ «iit cBit^^ fta «itc^l 

?pi:^ ^i^tsif c?Jii c«ftsitf%a oil cwc^ «iTWir ftw? 

C>^t:¥?1 Cflflsitftl^ CW5»^t»tW ^BfJ I oil 

I 5:a, «ft*itw c^t^Tft c^t^i «tgii 

ft:>i ftaF« 5? I ftw ^6i?n*f’5 c^tc^a «tf« fif?4c5i?[ 

CBftsRtft c<it^i c^'«5i 51^11 
?[i»ift, CBrtmfv? ^ii:>il? ^tai >i’?i:« ft«it^tsii^:»i 

c^c^l. ftwa ft*? ft«t^^wiif 

cA\ 5»?i^ I oil fttca 

William D. Mcclory-a sit«l ^C5i^5[Nr i KUit 

cwti?iftni vor ftfti ’tmtm 



»88 wt8?«fwt«r [ 8< 

cfil? ct\^ cfc^i^d I 8it^-^t§, nt#. 

^tfli c«ft5^i^ <jc?f d\m ii\\ ?tc^ w?ii 

I -n^r ifcsr ^1^1 c^'® I 

Mc€lroy-'ii?| C»|1C¥^1 tjj> c«ft5Rtf^®f^ 

cfltc?f^'t^c?fc^ r«f^ I €rt5 ^?p-**t’ 

Jp '511C911-:W'€?11 C®T^ I Mcelroy CWC^C^si C^tC^f 

C<1 *fl^®t?l »!»! f?C2T c»1^1 

«rrc^ 'si^^tj^i 

•t^c^ c^»r *{®i^i «[tc^ cnz^^ I ib-44 mt^^ f^-sst^ 

C’'!, C»IC«r ?!t»!TllP^ I C^cf^T^T C«f5^ 

^5|5| ’f'fK ^1 ’itc?! '«l’*f5 

«59IC^ f^CW ’ffisf I ^ipl’EPtc^W ^tw ta*® 'S591^T® 

»iT^T^J I 

<i)^»f^W C«IC^ Mcelory ^r^r,?itf?=r '6 *gf'i^t':?W ^t^'Q 

^l^^ I '6 ^5PT^5f 

fif*r® C^i'«(C*15{—®TW5f I 'ssjtc»!l?l 

Ult ^Tc^ta ^t*bt C^*1 I Mcelroy ^’it'SI 

*t1C? I «r45^l f^^»T I ?13lT^r5H?P 

*1ft!:<?l ( ATP, '6 syfs(jafj|5t;| ) C^a ^?IL915T I 

»Is9r^® 5C?fl®T C5fTstf^?l ^ifasitCl 

f®f^ c*i\n Hf?f ^?jwi »i!:^ *3p^tc?^ cs;**f‘wl 

5C»it I v£i^ ct-'^c'!i?i ^zw ATP c^t^ lilt 

fs(a!fce| w£i? c^!t™ 1 ATP «itfl =i?f, f^l^tiTt Mcelroy 

®t?l ^tsi C«?=l ATP I 

<ilt I ^^l^;R ^f»iC^fi5T, ^ ATP— JCt 

JTxf^^rC't 51^5^ 8i]t^js^r«l?ltsi C^lT’t 

w »j"^f «(?c*i? ^ \ ifit 

cai"ftc«l I 



Mcelroy-«iiii «ft5kl m t/*T Pnut 

Wifi c^, c<!fcf fj{^« 

f^wt^ Mcelroyn<i?( C?itn ATP-jqfl i f< 5 it ^«1 

w:sj c»TW '5it^®il cTOtc^i 5^ i syt^c® 

•tt« c’^, C5i7?f3 ^tcm? 5^9 ? 'sia 

TOt?r ? 

viit 9 THr 9 'sit^'e i 

f^ 5 st^?[t C 9 , »i 9 J:t?i 91 «itc^i-Mi- 

>a^ ^C5r'®itk^ TO« 9»^.q sirc^Tt Ms ’(tc^ ^ii 
<ii^1 -^9 '5:0 ^ 99 ^ 59 I 'Sit?ll9 'sitnan c<i?i ^ 1 :® <«itc^ 

c»t^lf^9 C<riflr I 'Sit?! 9jt^ 9 3^i:i^,1, cetiltf'??! c®!^ '5ltL»11 

^aU 95 Tn C 9 rt 9 tr«F 9 «‘r>fTlf^^ nWK'?I?I 5 ll<( 

PiflfW?! 9C9T 95C9 I oet <191^9 

^I^fi^TO?! 3»|’5P 7\^ ^Uw\\ 59 I 9t«TOl 9l>it?ir9^ ^9l<^fq9 SiWI 

rs:af«!9i9^1 i^Z^ 9l9 1 T.*! '=11:^1 Ms iir5!li 'iit 9H^1 ^9 

3 P® 91 ^ 9 !:»l C«flS(lf 49 C 51 «f C’^C^ «(tC*Tl 3 ?sjt 9 C 9 '€ 9 tC 9 ^ I 

a9^i;9i TO991 TO '511W 91^5! ®C«fI9 

■si^SWI 9P«(.® ^^9 9CUf9 I 915-99 '*t?itC?I fl^^tC^ “if®* '€ 

®1 95 TC«f ^U% ®T 9 C^t 9 tr 959 C^^ C«rC 9 s fsif® «!tWT 9 

^t9*l ^59®'Sl 9f9C® r^t9 I 


r^qitiT It?! 



"51*^1 ^?tc<? c?'t(t51 j^^tRi^i "f^l^ 

c*i^9l1 (Nebula) c^C?P »iJtft^ '®t^t5 i 

C^Cf C^, "sjc;!^ CSlf'^S 9C®T« 

5l»rl f^“tt»I 51^Sl'Q5T, C»T<(tC5? Sl^3l«f9T^?P ’'It? I 

^t? ?tc49T^ 3T^2|«iif ^nfi^tfl c^, 

^'JfOIsi'Q®! ^t?1 I 

?t?1 C? ’Kt^? '®1 C'ff^CS 

I ?ft!^f?i:?f?*i ^i:®? ^<*11 «f?t®t I ^ 

»rt?tc?T f«f^ c?, ?p®5f^f9i c?’<(t? ^t?i 

5!iif65ir cwf? fif^ ?j5iq c^, Mite?? f??!f«f ?itai 11 

^tfln? C*rf5(r?%9»;T c% ?r’55^«pT ^^rf??f1 \ ^f® 

f?*rt®1 ?til1 I ^CSJl ’l1?t<^«l? •^’>1535, 

>rTO«T 51? I 

?C»I1 ’Sltsitr'i? ?Ttc? '5[?f^^ ?t?t*t:??! I 

'®I^’?tC5I? 1£1^ W ertsil ??5?Ft? I ?^C??5f5 

^?1 i5c?c? I i^?tf?^i, «ff^3F9i:R?Ptt 

f^r??w^ ^i5tf??Pi 1 

^5tr?^l-'C?Tfe ?OT 5»t5f(.?j 'ii^ «i^t? irr5if«¥tC3P c^r^H? 

''{1»i1? I *i,?i ^i?^? ^.v\ ?rf? c?|^ ?5r? «(t^l 

’Hts^'t? ?i^ft<^< c^t^in? "STs^t c<ir^ I uqt? 5nt:^3 c^m- 

^ 5i«^ai c? f^rm ^ 1 % -ff^ c*(t?*i I 

'®t?^? f^i »i5i? ?nvr ^’su «iti:5it?s?ic^ 

^C? I ?C<IT 51:911 «f«lt51 I 

«if^?9i5(?PT?i i^5ir?^i--ii^ «i’5t?i ?5tft’tR5’5 ?r^ 

f*ti? I vfl ?srt?5t«r9f m f^:? c?'<(i 

c?? I ifl?i ?1 'iii:5i? 5|^ai? ^tc®il «tf®?'»f5? ?FC? 'st^ 5Cti 

'€li I <ii^?l*t ^5l^’'Ff? tii?^ f?>?^ C**tt5*l CtW? ?1?1 

I ^t<^T 5t*l1 c?, I?N 01?^ fit?! ?f%?sfi! »I?W? <lf«- 



'3'^^ STII <m ^<11^ 51’^arl^c^ ’Jici? 

fl^ait^ts ^tr^rt^ r.^? 3 fc?[ «it:>r. ^1 c^»f 

«rif^^^1 v\\9\ ?rfii^ i c'lic^ ’tcwi 

fiat^ai «f5(te| cn, 5tb.5?^ 5(5t«rt^%^ ?f% 

^TT>f i«>‘* tf^\ '5S[<n »!■*? ^t-n I 

^flfw^, =^t^i;5 z^^ Q ’fsf^rc? 

I 

^f%^1 ^pR^ta ^^^\z^*{ ifcg i 

i'Ht^ ?ltf%^ C^t3l I C»1^<ltC5T8 ^?tf^5PT?I W<f 3Tf«ffll 

?c?f ^rr.f I 

'Stjjsptr-^ ?3’<(^ ^5T C^CVl?f '^^ ^Jt^ C=lg5l ^C?f «tTC^ 

I cn ttpif^=Pl C»f^1 ?lt?, ^1 C>l\^.^ I tilt =?t5tr?J^l 

'5(f^ ^f^t'a iA^s ’txtn fsf^gtsr, 

c^it'^ift^i, ‘^T5tr»nxiK >!'ri3!t*1 I cq^ 5^"l51- 

«rt5 ^(too I 'aitC®Tt5l Bjt'ST- 

^tf^'StC^ C?C?^ sit^ ^4 I ^t?[1 c?f5 

'®fl 54211 «“• ««( 1 ^5lf^2Pl Sf^C^ 

^1 C5t5f1 I ^4*1T ^Itf?511 

C^t^l '«^sC"r ^tXl ^1 I til? '®^N*r 

'Blt^fBllf®'®t^^ ^•'» 'A^ ^TSf^C'Q? ^3 

®:53 ^C3?F 5t3fl5 m C3%l ^tC3l ^5tf35f1 

'»lfC5, C^l& 5C^1 C®t3t®t*T fl5tf?=Pl I «fta ar^ 

I '5it'9t'5(ff^«tC5 A'^ i«r^T i*"* 'B(tl91t3^^C^3 I ‘ilt 

cm ^tfr I 

'sinm-5 c»rt5®i ^1 A^\ At^\i^ (45*1 r«rr® i ^i®i* 

^9\trs jftJfi H^aj mz^ I c^r^t'Ftn aai 

51^55 ?rc?icii 5^tr«’?ti 3(«{if^® ®'nn^t'«f^?i 



iitu « t 

^Pt^t^tff ‘ Iff ^“C’t ^''*11' ^••■^ 

I ^;«fT 1 «rt^ 

* ^’^fl '®tf^ ^c®^1 I ^'t2Jtf?T^T?l f^^C5 il^t& 

ill C**fi:^ I C^li^ 5[C9Tt ■^5tffl^1- 

f«f%^ <£ff?J I «f^?t '«ltff 

^Wt< f'rC^ I <2(’»f^t^^t?i *t?t4' fk^ '®l^}^ 

^rN-niT^Ul W’(^fK 

^tg I »i?.fi® »i^a c«t^ 

Rc 9 ’<':»!r i «iit ^<t^T ^?it’!^?f i 

<5ic? m ^-sW «(tc^ I 'sit^t? 

<if^f^ asjc^i*!t?ai ^c«*f ^t?r «ti^:'r*r c^r:^ 

^vf[ 5t?i<iti:? I 

I c-tc^ 

<5t5^f^ 3J*^*t*^ ^ C’?^ I f<f®^ 'St? 

f^fs^ c^2ft?r ’tji^a Ptc«^ i&ti!*ttt?r \?ic^ i 

Wiv»\ui cwitr*>»t 5#!:^ 

I 


^c=R»r5® «&i^ 



c^t«f ^ «ft5T c?, '5Jt5?tc??i c?c*r »r5o ^cwi?i 5t? 

?r«i I c^t cwc-f?f stftcw? 

^^^5? 5tf5lC^ ^C»T?J ^ffltll «!p ^!:<T*ft^JI 1 ?t5|^ 

fsrcai9 5^t^c¥ c^t 'si^jt^Tc^r^i i «iT»fi 

c^srai ?ii c^mi 5}^ (PK 

C«fC¥ 5^5T?f ^X^ I ^^Tt5tc?l 5tft?n ^5(5 

r^CiSfT? «t?f*t1 I f^t39tC5? 31^'3J '6rjf, ^t(j;{ 

I ^c»i «r5jt5tf5^ Ft%t 1% I ^^•su 

'2r<(t=i ^t?«i «ii^i ^t^?il uq^l^ ^t««i f|®i I (Tfl^ ^m\ 

^ I '«it^^t®T #t»i^ «ftf% I 

®it5tc^T 55?rt^«^ ^®i ^^1 ^<:^i I #r®r ^r^sf ^«it5 c*t^ 

?»rf55?f^c'r^1 TO ’5^31 i ?^i, ?ff? c^t=^ 

^®i ^?n I >*f^ C6li ^c«'® '^t?i ^'\ ‘<{tf^w? TO 

®i'vC^t5t I ^c®T ^t®i i 5tw^*ti 

^t?rt ^l®i c^ ^'®f^ ft^ w 

site’!, ^C®T ^ hsf^C^ TO ^1 I 

i£i^ ^af t£)^ 5wtfV»l I TO ®Tt^tC5Il flc^n 

^t*TO iij¥t& ^tr^tfif^t^ I c^rc^n i 'si^ft^^it^r'st^ c^i^ 

m I 5 sr:®i »ftc^ TOil I TO TO*f^^ fl^c^ to 

®f®c®il *nrai?r 5rc«(T, c^ *11 c’t®! • 

C5t®l—TO TO TO Wt’t5tf^I?R?r 'slf^CWW? JTv^TO 

CTO I TO *ik (sr^JtR® f fajs( ^®T ^^Vf\\ i 

TO C^ C^C^ ^C®1?1 5t^ C’t®! I 

CTO C?^ C^l, C^ TO, 

*ni TO TO^^tl 5lf^C5 s^tCflfTO ^C5C^5|, 'sit^f^^C’? 

CTO to ft to ^c»f c»!t ^c®111 ftwtC=J^ 

'^ftTO^ Ol^lft to ^ TO C’lC^ 1 


^si ®ia^ 



c*r<(l «iT51 c^t^ ^t^c*f ^1 c^t^?ii t^vm cw^ 

c^t«T '5it^t?i *it^‘l I ^9!t«fni «wHc5 

^t>r I ^?t?5i «f2?Tw >i:5f 1^^ tiftc^p I cw?[ ^Hi 

^i:2^?r I c?5 ®i^l 5l?fl i 

«rt^ «ft^ ^w?i ^c^f «(ti^ I c^ 

>It^«lI ^t^5l CJT^ C^»Tt5T 

I ^t«tt<i®f^s c^t‘tt^t? cw-^n ^t^, 

I i^t^c<in^rc5i^ ^osr«t:^ «ftc^ i 

^%i I '«rt^ 

c?^ I 

^1 ^\^\lm ^<1?? ^1 cjf!j 

^f??n C^t^T ^t!l I ^1 ’ft® >^1 

’^®t? 9Jt?i m <J?r*t?r C?'4(1 ^t?r, i «(tw 

w c^tntfl^ c?'«rt I #^c^? ^ CWC^9 

«(rc^ ^ c^t^ f® cw^ ^5, ®t5tc^ ^aj»H5 \ 

^^fii®tcM ^3Pt“tc:9^ cm'% ^® c^t«itff® «itcw. 
®t5tc^ I m'^ cwc^ %sit5t I 

c^t*ttff® »ii^N ^i® 

<(t?«i ^r?i I ®t?i^?: ^ m\^ ^ 

1 ^5t?l ^®?l l^t^5t^ 'SJI^*! I 

5itf ^^c® 'ij^ ^1 <ii^tf^^ I ^^sft 

ttl&C® I 'Sit ?^^C® ^tr?( C^s(5f—(i) Rfll 5»11, 

(^) f®^^tfif fsf^l 15211, («) ^lt®?1^Wl sail, (8) ^1, (4) '«f^ ?rtf^5t 

®»111 ^Rfn® Slt^ll ^t^5l C?<t1 aft^, ^C<IT CWCH >It«(t?(*t®*. 

1^1^51 cwRc® ^t'e^i m, ^«(i—^ 1^51 '• 

»rt?1 «ijtf^a}Tt^i&»i ^vf\ I 



^1'5|3'*?1^ 'Sl^*f3[ ^ fro* 

<2fU5tW5ft5 c^ 5!^ t(t'®^ '6 «{*(t'®^ ^Sft*f 

^WS] vsu^^ 5Rt?(t5mCiJ f^(^ Cq5(5(--'sa[?l1 

csits?-^^, 

^^\z^ JT^w^ c^t^twi mz^ ntni I 

li5^n 5^?ii ^zm 

«f^?i‘'^ I ^va i ^t?j *ni 

^nm ^ «rr^^ i ^t«f^ 

«(r^? mw.^, ^u ^5!f[< ^?p i^c?icf 

^ 5^511 h’ic'tj? ^af^ lilt’s i(t^?r 'Q ^ta 

«tcaN mH ^pca i <ii^^i c^ «(t^?i ^?i^a 

cm c^% m «rtc^, c^t 'sr^itul&c^ ^ f^>Ttc^ ^i[] ^ i 

'si^® ^t<iT?r*t®tc^ 'sifsiai c^ c^ts^« «(ti^ ^^zm c*^:^ ot 

^tcf, ^1z^ cnt =^c?r «nr<p i 

C»lt*^U^ ^^wy^s? SJSIJ? I ^-n CsjV-i’t I «it^ 

^f^ftc® «rta c^tt c^it^i ^?fi i 

^1 ^f^sf ^\zf, sitai '5d-<y. psyz:® ^tC?T I 

c’t^wy ^«T1 c^c® 

^z^ I cpfti^t^ ^fc*i ^rw 5y^5T fti c^rt ^z^ '®t?i 

Ft^c^ I ^fa c»ft?-^^ c*^^ ^c?r ^t^ta '^?yc‘t^ 

fc® cfIi Ftf^C5 ^tcB^ ?ft®^ I #1 

'»ir® I fVi c«FC3j sfrl?c^?f 5t^ f%#i 

^\zw I 

^^t?i *rt^& c»ytt?t^ Ft^tc^, ^jl^- 

I ^c®i 'syTt«if^ft«tc^a i ^il^- 

«rpi ^ifisftc*! («if^ ai^a «)ta '»xi«* fe;i 5!pw 
t%af ct% ^tc’f'« ^T^iaa ft^y jyi i 



5ftai i8® ^rtC’T, «l<te. »rfC«T Wohler <(t^ 

I vii?r ^?p *icir. 

sjta >itc??t I ^13I ?»! C37f^5i 

I ®FTC«^ Heroult-'e 

^jlgplfsiTIt^T ^r?i^ I 

^jt^f5;f^?it5( bsh c^rr^ i to 

«Jt^t$ ib-** ’itc^l'e Tjfintsi C?, f^WT'StTt^ 
*ft>r^ <nt^ ^,fi«o^t=*Fii ^sit^-Bitaf «riTq[f^f^9tcsnf Tftsr (?! 
^ 81 , cstJR^l » 

«'5rngJ^5Ri «fT^ c^'tc'n^ 

I ^Jtqt5[-t£| fsj^rtc^ «fT?[ ^ 'siJt^f^^St^ 

♦tt'S^I I 

^RCtr® CT *jti^ ^'651 *JT?, ^tw?i iiwj 

I 8aV(j%, ^tfir ( iTt^t^*! 

iUVs c^n) ’it'e^it ?itfr i 'sitsi «twtc<?[ 

‘i*^ir% 'srjt^f^fj^^itsr ffc?( ^«fr, c»i 8*i^% i 

i£fs »ic^'e ‘ca^’ c^ri^p 'sjjt^fiifi^iitsr c^?r 

I «i^>sr fkr^^ c?c*r h«3tf^c?F?ii -newt i 

amf® c’^t^tc'0?r ‘c3F’ «rr^ 

^t^ t^Wi! t5WW 

'iirs ’^nc® c»i cell i 

«lTt^f^f5(9l8( «lt«r 31%^ I 3f?lC8 «jW 3^1 1 

®tft^1 iilt <f1^ c^rc^ 3ltai ^*‘1 ®tlt, cait^l ®WT C8IC® •efl?! 
b- '®«i ®tlt I C3i«caF f%ca vii^ ®tf5*rl c^ f?fc?c® i 

c®^3ii3j f^j^rr^T Ti ^pt^icsjt^ =??, »r®®^ \(t ®t8t ta^ 

«(ti^ ffcn^ 3^1551 «»i'ec!i t. «a3(. c=?t^« vut 8(t^ tot 

^ I 

^tvl, ♦a’?? ^tc’f?! ®t»i ^ tat 

<fti5 tot 'srt8F®t»i «r^? nfa^iT*! ?3r I wi®® 

TOi^ CTi ctfitanws ifftft? 



mtt^ ^ ^ I «r^ 

"BUtJaf^^tPHi ^Cf I Iftij f|»rfr5j t.^ sT?i5r i 

c?it»in:«?( »rt5tc«iT c’«rc’ir t? ^®®ii ^ 

^ I vii^ *ttt®?j c^n «ft9 i5tsrtir ^tc^ i 

*iTtC^C^, ^C^tCST^ ^tcef^e ■ ?f^sf 

^59T ^n^T?! c'®tsi?ri c?c^ i c^T^ii mx 'srrtc^itJ^t^r 

I ^t«ht c^t 

«ftn Ti;?[ <*rt^ I 

^J(\ ?r5 I 

c^'m^i ?p«fl ^z^ *jrt^c?r i ^Tsfi a9[3it|i? cwt^l 

c?€9l, frsi ca?t ^1 C^'S^I, C^»l^ »f 5 Cer »r^?i ;i9, 

c»i«^?j oir^tM I ^t<i ^cise (Siftit^ 

fi^^rtw niw® ^CB5 I 3T^i ^«n f%, ua^ ^er 

v£l^t& I Sfcsr fif?t» 

<2ff®^9T5p ?ptr«f ^tBF^t*i «ijt^r»if^5t5; ^cb 5 «, <ii^t^l 

^it»ifsi^^?i^ f^c5 5it^ ^vrt« c^t^?ii i 15 ^ 

^®f«c^5'e 1 * 1 ^ 5C55 1 c»Tt?i 

'srrcis J ^lV^^^l^1^ c*it^ ar^T^ ^txt^r c^*i ’<fij5iTt*i 

Ifl ^ I TO '^'5 'sjf^cStffl’atCsi ’tt5T, 5t®I ca^«t«l 

^5ir« 5it I «iit ^ ^fif%T?i^l 

c^ fi^l I ai''?ii '5tf^c^tf55nsT?r ^t^r 

c<tc^ §5^?il 

m I ^i^5tc?i?r ^c®f ’sft 

!^11 ¥t®i 'sit'efltw t 5 '®5»r® •tt'Siai ^t5 1 

cnilf^ «(tC9Tl dEtf«^fn« ^®5*T • 'SfFt^f^f^^tar 

^^RTfW ^rCTf««ft=F »rW>I I 

^®11 «tt 15 l^?f I ® 11 R ait^^'e (Alloy) 

'BTjt^^^tsi ^irH,c5f%tc*r? TO <Jti5 *ot^,c5»f®rat3F (J!>4% ) i 

w.wl^Frrsi 'ii^^ to «fr^ ('®^ii^»«%) 



siWm «R*(, « cTtiw? ^*ttf« i«? 

Iwfirt ?t5 «iipf I 

«it«iftft5ti( 'sot^f^if^sw i3t» {sit^-i*%) 

cJiW* TO I »i^t?i cm, ^»isi*iai bifini ’ptw iflj «il« I 

t^r®, «IIt>jfsfTOtiI, fsic^si« TOJ «tt'5 Alnico ( 'siltg:>i%) 

«1»t CStTO I 

ft5rt»lll&?( ’ll ftw 55. ^tc^f ^»I C*(lftc»HI c»«f^, 
c^^tta <«'i' c<Ftat^—fwl5 atl& laai atf^sft^a *tift< ^Wa to 
faftca (S«al aa i cn«f»i fata ^®fa ?al aa ataifaa firfaa i ^aala <ac? 
<lto fac»i iteai ata ’af® ■gara aift, f®a, «!, fiTff® i 

c»lif5it»Ka ca ftfaalS ca% atata, ®1 awl aiit^fafaata fafttafe i jfa, 
»itai, ^ai, c<ita at«f 4t^ 'a»iata ftatca ^aiiata i ataa aitaw <<ofsi 
»iTr>!faftaftaa aiait^® 5t?l aita aa i 'ajtqfa^tcaa ai^® catat«ta« 
caac® ta, ^a i Hata *tca^ fa'fta ®fea®a *tat< i attap lastta «itattaa 
^taaatarta aut^fataatcaa aaa aiaataakai ^tasc® aaa 

wrat, ®tai at^a aitafS® fiata ^tata ^aa® aiii^fafaaicaa «t®ta 
aSta ai i ^rtaltaa 4|tat«r^a aa® ftfroltai^ ''HtgfaraaTa ai ®ta aaa at'? 
'ala'S ca*ll ®ca aiaata ®at® at®? »tfia^caa ’jca i 


g^artaiata 



(SW 'S 

«i»ra ? 

V9^ ^c^rrWt^ut^, ijfWWf I 
w, iti«^ I 

f^9 ?r^C^ I vi3W?l ^1 ^»ni I 

c^® c^c^ ^1 ^5^ '*tt? i®,<*** 

<i)^*N ^1 '2ft5 o I ^tff® 

«t9 5fc*f?i I ^5| '« 

wf’F*! c^l? I « 'Sl^f^f^ 

cjpiai^ 'ii^^l ^fsii c^rt^tc^N ^tcf i '« 

'Bitc^ I i£i^c^?i ?ic«a 'e clt^tcw ^'^'t i ^1^- 

f^f%?l*l ?I^C5^ I m 

af'SlMS^ ^I'SC® *4^^ ^t?l1 ^f^5l ^»t'5}5 »rt^C^T 

Mcwi 5tf?ic?r Bftsjc® ^si«f I ^*t- 

«lf«^ *(^1 ^USZ^ I vil^ ^9 

(fjp ^ ^c?cf I 9\^\ c’fc?. »it«ff?iw 

c«rT^5( ^fk^\ ffCf fwci i f^twl 

^T^T« ^55 'Slir-I(^5 r^g f%g ‘^t«?rl 1 

-ii^ »i5;^ '«Jtc*^ '« c<(c^ I f^«t^':?? <rtii*tl <?i, 

^ti:»T c«fc=^ ^tc»i »rt*(t^®i^ 

c^c^ I *£it t^fe« ^i^»i *tc^ 

I ^t?i®i «in»it'5^i 51^11 

(.^131 f^f^?I®l ^®Tll I ‘4% 

f^f^?ei ^I'KtC^?! f%g f% ^1 ’®1 'iJ’^C^l'e ^Pi\ ’^t^T f^ I W 

’!l^'e ^fn^t'«f^?l 3(*l??^ '^^zm ^V9\ 

^3t^tc^t f5j®l^cif?i *fw (ii^si'e sf^i'sw ?ic?i c^f, »if^^- 

^rs{\ c^icq nufttrt’ff^^ ^vf{ «t^f^ ^jt*ttw 

'^lOT w\^c^ *tt?(t^i I 


f ^^ (3^'9 fft«iir TOW. I 



f^«f 


fn. k 

‘•v «ff5»i ^'hi—a,td 
*ftw «i^5r f^r^T 

‘*i’m I 

I(«?c5??r <2fc*r?tt5-5tf5!« fjffif f^*it^ 

c^«rc® 'Srti <«?t« ^it%9 I 

^tar I ^»Tta «ltc^ =T? a^CJlS I 

f^sif=»f5 ^C3c^5r csi^Tf^r^ 

!n*iTr*r fh, <rfli5 JTfi^ ii^ 

i?t«Fi I «rf® Ft»iNt?j fI c*rf^ I 

^tf«mt*( c^zw 

art!?1 5?lfi{^^t5r 

nUm ^n?fl csil, c^ 

f®^ f^ci c^fe-jBfec^ ^*i «i5®:«f?j c»ilB 

^ m 3itc??f 5ri^ az^ ^t»n 

*(1lfl I •ftalti (SFcs? f^fif «it*r«f 

’n:'« «Frfl 6»ic5^=(, 

*(t^'« c?€?t^ r^fi{ 


c^-f5fe^T ’TVt=J *nfrsi arf 
C’T ns^'SPtl ®1 ^6'® 

^t?-f<®'®1 I C^tCfsr c*tI 

c^tn f?n 5^191=^, ’^Tt’itc^ 

C^C3f« <ii^f:<l9 Jicnil ’TVfn 
«f»r!r®5 =T!:»i=f, 

^’g'si arr^ =Ttlt c^-lB^c^ 

'Jtc?? ^ ’li^ 

<3<nf9*ir®9 a?CW C9C^ I 

c;9\m 'st^m 

i'*rcf 99^T9 «|5tft^ »<▼ 

sft^ii 9t9—fs»»tcii9 'flfls »rw*ri 
C^t^'TI ^91 C9. »lt5;C99 »tftC9 

C9 >T9 ®tl9t>I ^tr^, ^U ^Z^1 n^CSOf ’tK 
f5^c® nt9i f’tacii i 
9j9?t« ^C9 

9C3!9 ’Tt^tC^T ®t^9tnlSC9f ^9 991 

^C9lf I 

^ *f^C99 *t9F C9C^ «ltfl« 9=91 9C9tl 
C9, c^*it^tfI5»r ®tl9t>i *ft'«9i Tmm. I 
®tl9tn ^«9t9 ?c»i c^nt^fllSn 

(911^9 afl^ «Jtf9r9 ^®f99 *f9 

tC»1 C9l® *ftC9 I 


te^aMN ftita f^-i's, irw arwf ¥ 55, ¥^¥t5l-» <m «9I5«1 

**^1^ C9^mc5t>t1 c»R, ¥f»iftit ^ arm? ^ 9jl^ 





^ C^. bS.'lo 


'®fl»i'« I *r«rtsfc^ 

^*f'« fk%]% ♦rfiiTO=n 'f’Tisi ^cu 'ttt^, c^'oftc^ ’^*!l 

«tcn wtn ysi tTcwa «t«(tT cw 

n<rtc<«w^^1 's^^a^-cn *iw ^tz^» ^tc?« ^•ii ^ 

I nftaitCt •twt'f- «[*rffl’?tCti c^ ^^f^ narti^ c?t«rt¥«m 
^tn >• f^5T«. i[5 >rfiw alWaitfV* i"* cw v•"'*'«f^J^-c’I.f5[- 

*^ft^t1:1 ^ WV9» '<3 *re<T. m (Semi^ 

«tn « ^ 5^1 I conductor) I c«t«r1f 

^ fCI frc¥l f^f ftwfw lt«1 

«®li ^1 apr ^ti6f cf ^i XJ ’tN "sc^ ^<'*tflatt(\ wi sn i 

C^ ^ ^ ^ W-C»[^ nft^fCSff i?t«JTil tC*iaFtsr 

^ f^rs? car^ Ti 5n*»i- ♦nrtaf-f^wfsr f^^t*f, fNftvt»(ft 



« (Hole) I c^t»? Vf '<’1^ ff^t?r 
c^r ^tir ^tc«\t55H i 

«rt9 «r«ftij *1^ ^c»ii— 
^t*mtaii ^^Z9f c5t«f 5^1 
^r*f «r«ft«. 'flR?r ^tn*lti?t5 '©‘ftr (Tem¬ 
perature coefficient of resistance) 
<ii*ft^¥ I nfsTTft^ »n:«f ui^i 

^t»f’ita!t?f »inf «t«r 
^tn*itait^ '91'h? I 

Vi, ^ fc»ii Ifa^tN, 

*r?K I nvrtr«fs «fr'rj'« 

•f< 5Ftaf c^*f <<if5tra 

C’fCl I UJI 5¥t?1 ^t9\1 

»i^<rii >• wfl'« c^^i 

?imt«r ^/8^i 

nwtt<5 *rr<fTl <«rt^n ^i, «fg?r nft- 

5[tc*( «l<*rffl5rr^ JltSIC’lfl 'eit’TC^ I 

nwti< ^t9i nf^^?5r 

»rwn 1 %^tz^ cntcslScJii 

«f^5l 'il’T’fr^ ^tar art?® ^M5(l 

^flst C^, ^1^*1 «TIt5(<tjf5lC=i: 'aif^ 

v^ ’®tc® 

c?<nThfi c^tnf5fwtaartfl 

« c?«rtsT c^. «Tjt5(«rjf5r?5r?i 

v^'Q) »rfii’it*i «itii I <inf 

nn «tw «• ^t?f ^151 

fSr—^twr ^itrv 

irc^*n-*faj ^ fafiE»!i i?)8i 


's tsf 

cisf?tfa« ><¥{5 ^<- 

’fCfl I fsf^ ^C»15T c«r, <<¥ 

c«*rc¥ 4¥f5 7r-^C»l¥tpl? 

<2tfaRtil »*¥fB 

^f^¥l <ar?*l ¥t<[ I >S8«» W9\iF 

c¥, ¥Ci¥{S ’a¥^5T c^rfiSc^T ¥C^1 nfa^tf?®t?r 
cif^ri ^1 'srt'C’f^t? 

^t^K; ¥Cfl I ij»si^ 

’r*rtc< ^c»5f^c^fii ft^i 

^siN¥ I 'ai^ifi- 
«ftfi^ ni 'sisffs, ^tnafiai 
»fr¥ nfaatfiF^i c’T aFt^ri c*f9i 

^c,»ia nta:a®rta i na\«p| ¥ta 

ca, ¥ca¥f3 <fjtz:5if’T'hitf^wa ’ifaatf?®! 

5(^1 ®tn^tan ^f^a »tc¥ 
nta I *taa®1 ¥tc*i '«i3Ftw 
c?ai c^m i ^ara 'Bjfnfaatll'a 
»rcaa*fta ^ceiacat’fT ?c»!] 'srit^i- 
*llf, ^C5lt^f5 « 'BjJt^^^t’tl—‘Ol 
aFt*rt^ hasrf^c^a <fl¥f6 '■ttfa^tai ^tai 
¥ia¥i5 Charge transfer complcx-iiia ^ 

*ffaatf?®i »i’PT ¥ac9i5T i 'tm «r<^faatl^ 
»rac¥ '®rta'e ncaa*fi Jfcac^ «*at i ^t*il- 
C?a CWCH'S ¥pl¥t®t^ ’Tt^l «l¥, 

fa^faFata f¥%w '4’t^caf ^«f<rcat»l7 f¥l 
¥taF I ca »ra ^apa ’Bfa'Hfaatft 

>rarai »rcaaii ¥ca:¥. ^traa mv i- 
f^^ ^ «r»fta I ■ '®t¥t^t« «fTtc»t!‘ 

’ftatfa^. •M’lfaa «rff%a nA 
¥t«r ¥nrii I 

^«ra *rwti< atai ^f^-sfatcaa 

f¥«tia ff, carte's nr«taa»sr¥ ^rtan 
<fl«R's *ft«ai ati i »aw 





C^, *fTlX< *rc<fj *rtiF"»rfi[V 

faFfi-«tf8^ii ^t*itm «(mi 

I tii|5?r ^fjjttrtsr ut«i 

wii^ I «rt?t c^m mm mu<9 

C?'R'« “tf^ '8lt»«fl1 

f^fB m nt^—^9, '®9 

^riis *itc^ m I 

ntrt<^lB *ff«9t^ ?5l 

cvt5f'« 5»i n^fKiB ^ 

'Bjnf99tl*t! n^9tCt niTtisf c^tOfT^i m '« 
nfa^tCt n?i"»t9t^ 'Bff»(3F*i*i ^w, 

uitifrai >^5r I nf^^rCt 

« c^tBrj^i ^t99 m^a 9T9<it=r 
cnt^j^i m c«rc^ ’ifwtCt 

mm cTf^fi ^tc91 

« afarr^i »iw m ^c»t 

m ('«t*r- 

>ita[l ) 

c^rsFT^i 

•rf99t^ «?t^i c^c-s *ftC9 419^ 

c^99T nwt^iB nr?[9^sT nttii 

^m\ 'sKHft^rft I (flm ^tn^it^si 
3??ic»i c^ta?j^i m c*a^ 

*rfii9tCt ^C9 ^tc9 ( ♦tift^fBs *ff9- 

^TfiF^t'e ntC9 I C^t«FT^1 ^9 C^J¥ 

BC*19t'89f9 

^19 <119^ m '^tc^r %z'>\'^^m^ 

C>I^tW IB Cft^l (Hole), 

991 ^9 I 4^^ 

w nt:H9 c^tc»i9 ’icf >1^15? VI* 
^a^^ifc^s «r9*i «i9'9tc5i ^zm^^ 

9if; c>r<rtr9 cftcni ^ v i 


^991 sjr^T 9^91^ *ftf9 C9iT C^»lfe^ 

*ff99t^sr «Fnirf i c^tt^ra li»i¥- 

#CiTtr 9{tsr *ff99^:f f9f¥« V » ffl "^VZ 
C¥t9'« ^n^-nzm 'ftr^, ^<r9 lc»ift!TtFf^ 
9Slt'5r¥ ^f^'?il99 «19^ C9t91®f*1 

^f^'¥r:99 f?C¥ «iar»|9 V I 
«t9tC99 ^9 ’t«rt<(Bir 'or®J¥C9 I ^t9C9I 

C9<f1 9tt% «f<9f99t|\9 C¥Ci| « 

c?t»i—*if99tCt 9t9T»r I 
n«ftl«r« ‘9^ 9Tt*1t9 9:^ 9C»1 9Jt9Jl 

¥91 ^9 I ^¥9 ^t*f f9C»l ^1 *lf9- 

9tf^^1 C^9ll9 9191 9ilt“f1 ¥91 9f9 49^ C9 
n*rt< >r^jl ^1 ¥r9, «trf9 9»ii 

<59 f9¥¥ '«l<'‘lf99t^ (Intrinsic semi¬ 

conductor), C9C95 ‘fl^l n9t:<9 ^W¥ 9^ I 
9f9 n9tC< «rf9QI9i«1 9tC¥, ^C9 '¥f9¥¥*®t9 
nr99t*i 5t9-^f9i ¥« nf99tR^t9« 

¥91 9t9, '«I<K ^r9¥¥^ f99ai9 ¥19 •f?t<|B9 
nrfl9tf9^1 ¥91 9t9 I *19® 

n9t'*rc¥ 9C¥ ¥f<'*if99tfl (Extrin¬ 

sic 91 impurity semiconductor), C9C95 
«flliir9 *ff99tf^«1 «lf9«¥«t9 §^9 f9«9- 

•?t»1 I 5:r99 f999 C9, 'fl95l¥ n^¥ ^¥9 

9^9'nf99t?tC'5 «lf9¥¥«t9 'ff9¥1 ’nFTf 

99t9tl?9 55t9 ^9^ '«W I 999 

^f9¥¥^t9 ♦ff99t9 t5 C9«?t 9tC¥, ^9^ 
^1X99 9l^¥ *ff99t‘l f9<9 ¥91 

>rS9 119 f9 I 

^tC¥t¥nt« 91 ¥t9'« ^af9 *r9tC< C9 

nf99tf^^1 C991 9t9 ( 9tr¥ ^99ltf9¥ ¥1911 
991 ^ Dark conductivity), ¥ti:¥ ¥[C9£¥ 
^¥9 n9KlB9 f9¥¥ ¥l<*rf99tf?¥l 9i:¥9 I 9^19* 
9t9lt9 9^t<¥l >19C¥ ¥^ «19l ^>!lf9 
<ll9t f¥f9 ^¥9 ¥[<nf99tCtC¥ nfil- 

9f£99 ¥t9*l f^»ftC9 ¥¥& 9^9 ¥lf9 999- 



c^i5 c^tfn^ 

nfifF^ I 

?mf I ^'i ^c»ii 
c^, nfi’Ttft^tir «fnrr«F^ 

r «r^r5i c^t'sh ?[cifi»! c^, 

^C9 ^C»l^3f*fC^ 9f9t9 

♦rt'S^I ^ I *f99«^ *fl^'*Plir 

4^ ^9{ fifiltfn® 1?9 I fif «tC9 

^9, ^1 f^<9 59?I9t?l mw 

f^^?j«i «i ^91 

C?<n C’f*! C^, ^9 

n?ti<« §:wi:«F9 ^r«9jtnr^9 mw i 

9^t=r »flC9t*r5^]:«fi « c*i®*91 

<i)f^ I ^*i9jr*T« c*fH 

C9t93r 

feni I 

9tt*(9 «r«t9 >T9C9i 
9itWBR -'fsliFI ^rs C9l9lf5fC9, 

5 tn 9t^tw nTrc«f9 nft^ifis^t^ nt9 
Btn K 9^ C»!l^f5[^tC9 

ni nf99tf^«t9 «lt9 C^t=f f9in9 

nf99^5r ^9 sn I ‘49 9't99 »l«9^: 14^ C^, 
^«f9 n9t< C9^ ^5Pt99^»! I 5tCn9 ^T^StC^ 
5«F9 «I<*rf99tCtr‘5 C9 •tf99tfl[^t9 nf9- 
9^il 99 99, ^C^9f9 "rfe9'« nf99^ 

99 I 

?9r991f9 ^9Wtf99 ^«f9 ^<nf99t^9 ^^9 
1tJtCn9 «mt9 n^lTt ^C99, 9tf« ^%9f9 
Itin ’lTtl>!9 €r«t9 »|9t^ ni99«ri C9^ 

99 I '®t9^Jt9i?9t9r «II9\ apf^C9tC99[^^ 
CfW C9, ^rfWWST nf9C9i5® 9?99t9 «TJt^- 

^rtfnwi ¥?^*tf99tr9^i nti, f9i 9t^- 


t ^'an «*j 9\Vn 

citw 91 «fK9 nfilCT^ 911 

<49 Tfll f9aTtl9 9*11 9i:9n ^W9 n9tC<9 

^t*l9 IFlfetaftll I 9t?9 9t9l C9fiR 

Jff9Cl9 ^cnft'v nf99tf9^1 C9%99 

•rf99tf9'«i «rt9 ?n w 

C9Sfi I ^Cl?t*(f99tf9‘at9 ^*f9 9111X99 «t«l9 
C9t^t5j3 5t9 99PC99 9^5 C991 9t9—(^) 
9tC99 »FC^tnf99tr99H *iU, ffl ’}TtC»r9 
«r«t9^^ ^9c»i« "11 «rt9 ntf^9 ^9it9 
f^C9 «rtC*T 91, (^) 9tC99 nf99tf9^1^f% 
*119, f91 ’1ltl>19 «f®t9?:;8‘ 9C*I ^t9t9 *(^^1- 
9’?t9 f^C9 ^119, («. 9tC99 *lf99tf9«1 

^1:9 <49^ ’1ltt’T9 «1'»t9^ ^9'9fC‘5'« 

911 «1t« 99 91 »49^ (8) 9tC99 *tr99tf9^1 

9Ft9 ‘49^ ’1ItCJT9 41^19?^ 9r»1 
«rt«t 99 I C9 >19^ »lJtC^9 tc»l9^9 <ai9Cl9 
C?91 9tl, ^1199 4f»tC9 ^919 ^<*lft- 
9t^9 ¥C^t*lf99tf9«1 •1t9, «I19 C9 ^19 

’Ultn9 |t*1959 9^C99 *f<{ ^tCl. WtJ99 

«1«tC9 ▼cfeT*ff99Tf9^1 51*1 *rt9 I 

*ff9t’nC9 9»11 999t9 C9, ^9f9 «(<'*rfl9t9\9 
*lfif9tf9^1 « 9'C^t*fft9tr9^1 »f9rf 

ait9l Cecal'S >499'S ’«rC99 f9|^ ^t9tC?9 
I f9Ci9«: ^9F9 ««<''ff99t9*t9 ^^*1^ 
f99 »T9C9i f9t«(9 f9ft 'Sft9l 9l9 f9 I 

v499 ^«f9 «I<nfi9t^9 ^CfllS 9J99t9 
'« »f«t99l niCII »rt9t9r f98 9^tl»lt59l 
9!f9ff I ii9 49 »I«t99t*(;< 9T99tt91 

^11 9isjait9 ^91 »r«9 911 f9;*ri9rc9 
9ti:9 ‘flnuii ’l:99'rt9 fecw® 9C>11—-IffiR 
lie® 49l v<flf99t9t9 1t9 W 

¥91^ •1tC9 I C9 fe:9n® JI¥»1 I'eil 91 91 
9«11 ®f91fC'®9 ¥911 f¥¥ «4^ ^¥ Cl, 

^9 ^C9¥ 1C9111 1¥ 4^ lC991tf ¥1 
9tW99 ¥tCW ¥t>!C9, 9t99-¥¥I¥tC¥ 


Util'« 



rt. 'i*** • j (stctH 


f^CT ’Ttr^i ^fTsi ^1 '»!<'- 

c^cv «iif«tc^ I »{Tr5r 

^trW I 


c»i>rtfl « CT^rttw c^^« <<T?« 

»llir sTtftWT 

ST^sr ^fsnfr® ^Ffl fW 

f^wfcs^fl cfc3! c^rf^fsf I 




fsj'sgH §f««r «>t%sr f^f^i 

I »<it ii ar^ «fcw 

«rf«itrff?r'5i 6»icf i 

cym^ f^csiir *ffl f^^ 

^tsyc^iTf c^c^ 
6*icf, '«iaf*rr5f c®*if^ cf“f»T35j:? 

•if«i3ir«i‘^ I 
«fc^ 5it5;«r 'ft®- 

c^.1^ 5c»i 

Ptf I '•V <rt« >i^«'»p*i. 

<tcwtv*rtw5T <<1^^ c^tnti’Jtn 

«rrTr®(5i f.u I jjfii; «ftc^t^- 

ntfST ?f5 

arfWCTJIl ^•ITtlR fi|^aSlt*l I 
cq 

VI, *re<fJ (Canning), «i5ft^- 

(Dehydration), (Free¬ 
zing) «rf#at^ I c^«?fea 

<rt^3r^ 

f^wtrsn i 

c^ trt^janr *ft'en 

ntatl 

*ffi[^tl¥l «rft3r filfflFll 

caiw c^wm flftr «rntc’f trv 


^tn*(t3fta ^csi^c^tnj nfs^^sr v *»1« 

’if?« ^11?5, ^1 «° r®^ 

V 5T11 «iia ®t*f*it«ts 

affii® ti*rt«t*ra v 

a»ic9i^ 6(:»\ I ®tl <ii^ 

^-f®T*r5?a1af5f (Cold sterilization) ^C»|^ | 

<rt3 <ri5'« 

1 

<•1 fitf^ai >i^ci fa-r^«tca «itc»it5Jn 
’faata ‘^(c^ c'ssff^a af%a *itaii facaai ¥fli 

^rcatsfsi I ’itata'f®; i .ajjt’i 

i.. asit^f amta c^w- 

al ajt® (Rad) a»fi aa i ca ’ra 
ata^jcaja c®ta®®®f»ia atai cHtfa® c®®ftnr 
affl atm aa, ca'sf^iiar f«a ^tc^t ®t»r a^i 
atac^; caasi-- 

(:> ) 'Sftafa^ atc=ra at^faN® (Prima¬ 
ry standard dosimeter) I 

(^) F»iata atcaa atfatata® (Opera¬ 
ting standard dosimeter) t 


*^® cfe^cat»ifif ^Tt® atiatc¥ta®jt»r 
^ffl^atat^ fa®Ni ataa^ajj fta^®t»iai 



('«) vw »ftli:^tsft«rc'^ ^itvn 

(Production control dosimeter) I »?lfe ^AK C^ft *fft- 

jfjfq *ii3ttstt*fi¥ c^fsT'Q I cw^H c'^, c»wfapt 

®t^ *lU5f?l *lt3!t9 ^Itlf ^*lt^«1¥'5tt5r Aim ^5IC?tC« « ’If *1 

f^<ffl*i ^91 AA I '«'?c9i f^ci? aa, m »r*%< 

^tC«lt5Si1 I f^S3f«, *1*^- 

A^ c^ c^iA'e l^A mw 

aftra ^T'stca Am '®ta'®*iT i 

ca'tc’fa «ff^ai «iaai >Ttataa®: atwicaja '9at'9a ^la'; at?caa 

nna I c^ai cncf, ca^ta af^a ^?tc< artc^ia ^*ra cata at'^a^aa'ca c'sarfsfa 
c^affea afti atitc»l afcaa fatatfa^ ?ca aftia atail fa<faa ^ai aa i ^f[m aia 
^faa^a JTf3?a ^tlcslxsfa '« ^i^i^rfara caai cncf ca, c'saffia aftia «f®1ca c«ttl8a, 
(OH~) faas ?a i 4i^ aa atatafaar «fJtfarai ^irtPr®, a#ai. ca^^f'i^a 

^casa fasftaa 4ia^ sftaa a'a^l a^tfa^ aat<—^jaa fV, ataisfax ’T^aa'caa 
vaa^ 4)atl hfa nfaat^sr i -stcatsf^a aa^a cat'?¥'e «it<i?t« i?ai 

•lairai; c^sif^a afva fe«,5i--*faat-il^a <<1 «ff«f^ata atai^ffaj isptat^?^ ^ac'® 
vfaaf fa®t«fcaa wm ca -tf^«it<^ «tf^ *ft^^ a^a licsr stf® ca^ri am® 

fa^ 4ia^ '^rtai af% ♦ft'sai ata, ca«f^^ ca^ aas fa 4ia^ ca^ai^ » 

atawai n^awa sfcar aja^® fa l cam ajti®a« apa aftta matwa 

fa^§a iffial fat^f «rcftis aia?^® fa i ataicaa ’ftc’lia nca' af^a 

®1 at® a^afca ajafta aai fa at ■, ataa atftcar fa^f^® at®®aj f^®fei ■a'f®^ta®, 
411® ai®a^® c®«ffea®i*ftra I 'aaa« acaaatatca^ i ca aaf*! atws'ar 

afif®a sftataff a^a c®5frsFa af% atsicaa ajaftcaa ^vs 4i^ ^tfwata faa^ff® 
af^acatia "eitat® a^ia i 4ia ifca^ f^a fa^c&- ?ai cai® atca, ®ta acai faaf»ifir® 
aa 'aaai ^^arata a"^%a fa i 'atcafafta i^^tanla ^fcataa at® 

fa^at^ia a?tacfta a^ f c®^f®a afti ®ca« (®tftfl a^ >) i 
®lf^f1 AA i—atscaa ajaftiaa ^ifcatfa® c®®!®! aftia atftcai faalf®® at®a?f i 


ai®ifaj 

c®aft|;a af^a 

ataii (cam ajt®) 


caaa 

cftat^ <»• 

8 , 4 — 4 > 

faa1®a 

■aa ^a*; aa- 
®t®\a at® 

fiif^ata ^'51 

•,»a—•■•€ 

cntfi-ata? 

aiai '^t^ 

c^taf^ «*• 


^ftatfaa a^ fai 

¥aai caf. 

cf tat^ «»• 

• .•*»€ — ».%• 

wa ^afa®traa 

faf«»ata- s'si 


iPtarlfaai aFai 

at®arcaja 

ca 

v« (m^tw) 

at®a®a ®rtfa’9^- 

cai^f 



f^® calf a 



^t*itc?fl c^rc^r ¥tcf 5r^sv*r 9rc=?^*n f^tci i 

*rfl*it*i. c^car?i '^»irtc*i *f95it«i*"rf#9 >8ft^9 

^«f9 «t%9 ■irnt^r ’ftaF«1J*jf«^ Ci?t<F, ^t*ltC?9 

>Tt9tc9T *itf, «r?f« ^rtPrsf csttfen ^t*ij i 




’«iil?tc^-r5{« 5lt*l ^{S C»5» «ftf% 

wt'wvt*! ^csT^f^i »r*iKi^ fru c’rrt i *rr9- 
Hfv »l)9^ nt9»it*lf9«F C9t*l1 C9 <i|’f 
Olfel ^r^rci ^9 Sfl I 

C9 =»9, 

<11151 ^imwn aft^n c=i| i <4i<f5f'« 'st^i 
9151 ¥«=», »ltc=f^ ^t9 

^fet:91ST 9tC!?t It&tt I 

^t:n9 ffw c»i<ftni?i c9*i=f C59991 
^9C^5r, *J^8ftnt<C*l »lClt65t9C«f9 
m9, C^*lf^ C9f991 ^f«f^9t9 

« '*Wi1^f9^C?9 5ftc«f C»lC?f <iir3TC^ I 

C»Wtniftfrl C9*IS1 59fl<lR*l n^^CSi *lt5C9# 
9WT 9ni 5t®3; 

fn Ttr^ >T9t9 \ i5i^t9, n9t«Jf<Tt. 

»r9t9^ «rc9taR frm vfHfe^c99 i 
»|«tf« «S5f«ftf*TC^9t« 991C1551—^tc?9'e 
fl¥t9 I c»ll 9»lf^ I 

W^1 t!^ «ft5*t5f I ^b-^s* ’Kltc^f 4^9 <9f«»3T 

•it^si I «rt5k ^cn? 9t^9i, fnfltPi®, 9^1, 

clf»ifT-“>T9 f®t9 ^tnr ft® 

Wll C®<n ¥111 Ifti 1®C¥ ntw 11 
ffti C¥l^^ ¥| ®9 Itfll* ^ift ¥1^1- 


ft® ^19 ¥t9ft 91 CW9t¥:9 ftll Clll Clll 
f^frai 19 ®1r I Clftc^t9 415^1 1¥T¥lt 
C9 nt«9l 9t9, ®1 CIIC® 1C1 19, 

Id Clftitlll ^ftl^9 ^?®¥T 

1t5!Csl9 ¥9 ftl 11 C¥t1 ft¥ ftt9 I 

^tfll 1®;¥tC¥ It91 1¥I¥1 «ltin 
C1«91 1C9ri I filial 1191 1¥r¥t9 C¥C"t 
4111 99199 5t9-«rt9t? ?¥ 19 I ®t9l 

C¥rtl1. ®t*lt¥, ^|l, ¥Ttfl11 «f^f¥9 9t9 
¥9t® ¥t9C¥1 I It9t9l C¥jtf®f99t9 

fti—«ifitcar« wti ft® i 

®t9l ftltl ¥19 fwaril ¥ ’?1arit99 ftl 
C99 ¥9J® 1t9C®1 I W *99^ ¥¥t¥ iSTtH 
iftflfl ®t9l ftift ¥t9 i^¥ ¥9^81 I ittfH 
919C¥ ftl, 9^S « C1I¥r«9 ^tlftlf 

flltC9 ¥9r® ¥91^1 11 I I’^ltl ¥tt® 

®rtl9l C9 C4d9'fttl ¥Jld'«t9 9J9lt9 ¥ft, 
lt9tC19 ¥Ttt®'9t9 ¥t9 CFOT «*!( 

ft^"® ft® I ^9 ®9l5Cf ®mcl9 ¥11, 
119191 f®9t¥ ¥tir«1—9^t¥t¥9 fttll 1¥ 
¥t91 1C19 ¥t9 «r¥t*r ¥9t¥ ntlt®! 1 

«1¥ 119 C-ni C9% 19?T91 1t9tC99 Cl® 
11® ¥t9 ItH ®¥r5t9 ftl®1 ^ ¥t9 
Clift ¥tt ¥®1¥ft fttlf 9riri '9t¥l 
C¥rT|C9 ll ¥t9 C99, 



mm 's 


*(ftr « nt'St^fn rif^n c^:*i i 
TftfiTf^ ♦rff’6 ^ri iSc^ C’Ttfn 

I «(tCl 

*tTtf«:»r «rti *«v<ft5rl »itf%c»r «rt?r 
<rf^i c5>rc®u^ I ’®t^t'j 

c»i<n, c»nJi 5ft5?^t5 mw c»i^ 

I ^t«Ft9 

cfh vn'« c*T«f»n •ftcitT?ft« Vi I 
5-<tt=n ^»ij^t=r 5j^'e ntefi f^rc^fl*! I ^I5 

CHt^q '« I ^ ^ aftrtcws 

c^ f*ifV® ff»T, c^r^i Ofi 

5i^f<a I c’T'^fii- 

c^ c^T^’i'hi mw C5^ i f^i 

^rc^uintfl 5it*(T 

ff»i, cn WC9 ttfli *rNu)n 5 T =11 1 

^1 *F|«C»| 5 T, *t!:i f *1 

ni«r '•fncsr^^r 1 

«itfltr?f c»j«n fi*i fkv vffi I 4<f^- 
*('® ww^ 3T1 '¥t:v I *<i¥ 

«tt?8 «t^«f^tc-fa «tJfl I «lC=Tf 

^vpfi 5rf?tc^j 4 ^^ cntfei 
^fVnr CW1 ^ 1 1 ^rsj^lS rw»J 
c^Ft^r ^^i»i ^1 ^t¥i, 

=f^c«r? nc’F cn^ «rt^ 

*!«^ fmn 5?i, 

ift 'srttf flf*f fij:« *ftni fsf '«iit=r^ f^*» *f^« 1 
<8^ »r^ iftfl »iwr 

>it*itf«f¥, ^<isif5v « 
wt I *T^:5Cf sirttwtf 

’lltnt* f|»l—415 c^3| f|*i 
c^, <rt«tn i[ci 51^ mvi 

ff 1 fiT^Ftn 

^rtf¥ I 4»^cf "af^CT f¥f^ri ^rrfirw 

4¥-«P^ 8|< IfW ^t8i 


ff»l '4*T^<rj I 4«f5Kf 

*Ttfarci sn *t'rtc»r 4- 

c’lfc^ ntcit^irt v^ f¥ i f^i 4t 

▼^•ri I 

^Pn^^ts cm 5J1, cRs? 1 

51^^11 ffcil istfl mzw nfflsF I 

iiPr®Pii:¥ 

5ITW1 «lt'«w|'^ 4CST C¥9lC»l!T I '•lntC’l 
»itftc??i *a;8fi 4f^i ¥t^ ’FPn^* 

C?«F1 Sim cnCF CnC»»5T I 

4f^i vm 4 ^ oi, 4fl 

f<'^t«T, «it*f9i c’^^rfc^ 

*ir3r ntffl ^1 —c»r«rtw •w 

•I’F 5ir*( fssRrcsfa WZ9 ^ta aca ataca? 
ntca I 

4®j>tta ^rtwcata 4v wta- 

ata «itc^ ca, 4f ara araa^r 4afei iFttacaa 
f^tai fata cataf^a ftacaf, aft® 
ca^ faatai aafci) ai atta 1 ca «fc® afaasjr 
l^ia«?f a<atat«faa aaca 4f^ «a ifa 
afaca facafia «ft^a}5 ac<a art® «ftatai 
^tatai 'Steal aaaca^l^^faatacaaat'a- 
4a fsfa af% at^tcaa 1 f«^ 

ortac'sa ca, ^«.ra«?f aiaa ataj t (E) aar{6a 
aiaata aaceta caa*ti 4tac^ f«fa^r® 
ataeaa ca, 'ottfafaa aw; ca ®fafei ca?f 
^ta ajaata ’Fai acaci, ca^i I 4a^ «rf«ff«j 
4 ^»tca vta aFca ^wi9 a^sfir® arfat 
aca caai fa® atafcaa faPr^ta ¥ai 
4® aaaf fta ai 1 atai atatcaa fafH caa* 
atata ata« ata« nfafi fta ai 1 
araaa^Ta fafna ^ita ^aci caaatw 
t^ca^ a«»fe aefa ftatca c^aaai^i 
fafsi ®Pr faa^ aifejc® acafw 1 ^ 

ataHaa atl? a^ fsaa ataa ®catjaca^f 



cn, • ] 


'6 ««••• «r^ ¥C# ’TTfl '<ntg;Rr¥ wtirti «tf ^ 

ojsT I ^ffli ^c*i f?c^ •^tncsii f^c^rc^r? jicht i 

'*^t« cir<rc»is! c^, ^<1 -t*if»f»nj ^ictfi i5, w\ ?cm i 

'« {"T^fifii •ita fff^ictrit mt«'e 

c*itlJ *HP?» ^^ftcflfl »rc«fi i mc^r^ ^tar ^us ntac^ i c^TCvt^a itwt 

mtci I art^'e c'r^rr^isr c^. «rar «t^hr ^ m«»tw 

atitcffl fJtfH? 3ic«fr mN's ^afsaiT iimis I ^cfl fat« nt«c?[ i ojifsT «f^ ftm, 

C»t^ C¥N "fcaf? »«>T^ ^aata «rc!ltaf^ actt? ? .^f^ftf5rc«l 

ft»Ttcsr ¥tw ¥flCf, c¥t5T if^»rcaffl <«^t5 f^-w^ «ircfi c^ *rtTl 

aitr^-f m f»rc»!^JT-4« artirm mtata f'^^U\ ^«c^, ^tc*ra ^ 

mcs(v«f5i cnt^ camcaii arfl c^as! 

aintafff »ic«fj f5mt»f «ic5Cf, mr<t^txf ^ic« *rtn 

A<, lar^^t '«■raf5it*Ttcv c^'sii 8[rm i c*f<ttcH «<¥ ^c*ri^ mi ¥tw 

i5t?n« atc^?i mc<raRt» c»jra <rwc»ii i sitsjc^fl nc«F 

¥?iatfl C5^ F»icm--^f^c=T ^H^fa ^ta ^1 ♦rtca i **1^1*1 f^taacaf ft mftai 

▼tai ¥ca c^c*® aitncail I at^i errata >tct ?ca ^ifaca aKc® ’Tffa f 


c'^wfta '«wta-v8 

ifircaf fa c^arfta fca 1 a^rfmt ami « iftf*tt»n 

mtti-is I fftftc-ra aai ftca <rt«fc*f -srai ffa, ncatmwtif 

ataatf ffttaff aft fe*tfaft® mfta-is mtatcaa cacf's ^rcaH fca 1 
C 9 W mca ^^16 'acm c*f\fii <yfta^a*ftf <tt%a 1151 ftn apta mfta->8 

aftai tnca atlilfcwa *taat*l? ’icf '•t 3jfa a'f fi <rt^ cffi mwta 

aftefta ai^fcla ¥C»i oi^fta «rttf 1 ^^9 cwf cfcm W9^ 

iiarta->8 naatna fe«.*rft fai ati*i'«c«i ^*11 «rfta cafata cfcf «8a^ ^tcaj *rt? 
fe»mirta-^8 *rafil mftc«fcaa w faft« «jtci, ^awtftcmai ^ nfaaM ft<a auras 
fti ¥fta ®tcatiift® ^«fa ¥ca 1 feftf jT^ir 1 ysawa cfCf mafti arftf-»8 miftl 
fftawtratarft® <irfa frai mcaf aptaani ft<fit*n ^na ftft ^ra nr? trkt 
mtati '«! »fa ^ttntm ata—c»i^ w aanr mffta ft<taa ‘Uffe aaift 1 
mfta*>8 wtiaift «ttfa cacf «rcaa «[wta->8 «afl8 

\ 





mm « 




fV. ^ fcn 

’tfsT »i"»tr’^ wt^ii I 

^^JT, 'sa", ^ 

^Ttir^ir cft^ =»1 c’»!T, >i>w 

n1^« I 'nlfn 

9^15 «r^f«w'a *f«rt< ^tcw. i 

^fiw ^«ft5 ^1 ^tr^, c»!t 'ii^ic^ 

^l?i *f?*it1’i *f5Jit^«. ^ «r^n— 
«i^"rc¥ ^»ii c*f9i 

c^zsiK ^»ii VI f=rfe^t>r I 

C»iH’1'8C»I C^m 5FR <31?«f»| cn^sT 

c^w ^U ^iif?c^ «if^«t*r 
V I niiJiti? ^^t3Rtr»r c^w- 

^1 c«rt^ir stcvi cft^r 

n«mt*lir c^ar^c»f c«tt^c^?i »r^<fji 

ft 

>!^<tJtfl ’TJltsr 
^*11 V »T^«fn I 

f%^f3F5lC*T? 'fl’IFiS «rrtt«F^? 

I «rt« »i¥»i nfl- 
I c’F'N c^\zv V- 
5T^«r]1 ’ifV,c*i\r»ff •t«sft^ 

f^^f^tr*r vf( 5^16 c«ftl>*r « fsjfetsj 

C’T’«^9 >T*i$i c^Vc^f *fi- 

c«rt)>ir ffi 

5f^«ni f^fw ft's ntTffi 
c^\fii¥ c*i\f>ivrffl c^Ft^ •rf*^ 

V *«-“C^^»^5itai 'ewc»ifl nt<¥T 

'm'9 1 nwtc<« <ii¥tfc¥ 

f^r«« 'eifrin v^x *itc# I <4^ 

9ff^ *r«»itt8% nt?iHtnf^^ 

—c*m^iT'« fnwf« r#i 

wiiSji cfsr^w 


« f5f«I ¥C»l 

nt9Tf*ff^v '•if^ f^fsi V I 

^ I ^ts-is vw ‘«w*f «ittc>Tti:^t*r I 

«r?fsTf^ n<rfc<(ii^ wrl- 

c^n^n «iti^ I «r»tw« 

^rtcv I »<ifi5 ?c«f "^^ft^cni- 

c^tn—c¥t5>r ff 5ii, ^nd5 

?r»»i 5116«i»»i ««t^c’rtd5tn \ 

'>?ttc*TT:^tn c^cv 

05?^ ^if*f vt ^^51 

J>^i6 «rc«j^Si 

cflfcail ^^<01 

^C»ltC^tl*rfl C5CT I >T^J ’f«f1 

fV, c’^U c5R\f*5^ nwtisffl ^*T^5a^ 
fv ^t^c’TtcT^tc^f? 5»i5itf '»rf^9 ^t^c*it- 
c^t*f«f^ f99»l I «rflPtl->8 

^^rnj ^t^c»rtc^t*f i 

c^tis jffmi «ift9-nsst%« *ic«fj *ft«ii 
^tir ^wtfl->8 *f99t5;i 

^wt9 c*i\f5i^ n?tc<9 f^5il5 '»rrl- 
c»rtc^n ^ci|--'«rft9->^, «ift9- 

>81 ef^rrsii'g! ^18 fv ^r^cntr^n '«9^ 
^Wt9*^8 C'lSffiFf I 

c5iif5J «fttc»itti?Tn csiffiFi 
sftr f^if® ?9 VK ntlnti 5Ftfe^nr 

9tw ^ f^'Tl ¥91 9t< l ^t9->8 

<99^ ’T¥n «r¥r9 c^wfiff 9it|prli^- 
«f819 9I9''-¥^9S| 9^r« ?¥t9—C¥t5T 

W19 9t9J 91>1 C®9r1lt9 9f% 

'®Tt3f ¥t9, 'etC^ '®t9 31¥t9 9fpr¥^ 
5rl¥91 

f9Wt^C99 9tl*n, 9Tift9->B-«l|l 919- 

«ft99 «,<*► 9HII »9V 8ItC¥ 

9tf%9 >(9ff<;9f »9fj5 ¥ «TOlt' 



(■K 3 •tWc? m 


*nr wt^rH 

C^» ^■hf->8-t<?| t,1^» 

w I nil ^^^ 

«.i%» 3^^^ <«<R« 

t^i «r«i''-5?t^wfl 
»i^tfTtc^ 5fn«F ■itf’fcir c?<n 
c^, VO'S,8‘b- •rc^r «i^r3-i8 w cw 

^^rsT 3ifi nfii^tiTu 

fBc^ I 

«»tf5T a, c^ta w 

^^rsT ^tr® 


^fs (nv 9^ crt *nRt*ri 

^tff->8 *fwti«rri^ <<^151 c¥t5T ^srt^ 
^wc® '«r«rt«-^8-<in cwc^ f^w 

n® 8«,»*»3(^m *ic«a 
V99 ®«i:® *tt«5f I ’«iit '«i«r1?r- 

>8 fisf ®T»l Ftf^¥t1^ I 

nrffl ^«ft?r-^8-ii? ^intc*! i c®t^ 

®® ®1 «it5f "oitsifli w® •rtRi 

^WT5-^8-4S C^V»\C® I ®t^ '«Hft«->8 


*tl^?r5 Cl>^ C^^ ? 
■glwi 6 mIW 


f^^t*1CW 

»fc«r ^•iai ^tst^ 

afn^-f^an nt?t?^ 

=»i, cu^n? 19 

19tlC9 C95f ®9t8r9 C*f9 I 

»Fir59 ci?^c99 irf*r« 49 ija® 

’ff® cal, ®1 4| f^tr^T ^9f5aj 

^tri l *ltin^ 4*J^ C®tsT CF^C99 8919 
M%9 lH n®^9 ^n®J®t9 99OT ^9i®tC9 
®8t9 9tf. C9C99 nHnt '4t99C19 f®®9 
C9r® 9jt®tc"r9 99t®t9 

^8® i®«it9t »fic® i»t®i ®nt5 

fixi •It'?! 8intftt^9 

ftft® 89tt»l9 ®t99 8 r 

nt9ti?9 4| f^fla f99rc’i9 ®t9«i ®t9r« 

w *ittti?9 I8fri»r9 tw 

C9t® 919 f ni^9 9?® 4®fe 519^ 8 c9 I 


89t»19 *ft^tc?9 C’FC® 4| 5111 fk^ 9919 
f9^®—C9C9F cna. =(t9 8*^ c^8»r i 
fe®C9 5irtc9r99l ^r9 98w ®t9® 991- 
C9l-f9 nt99 ®'8C9 ^19 W ^®tC®9 

999^91 9^®8 n89 ^*r 8a c^\ 

»T 1 C^ I 19 19 9C9 51*^89 4^ 989 99»9 I 

4Wtt9 C^89 a?5j-r; 9C® 9tr¥ I 

®t999 ffI® 88® 89t9 4^ XW 989 ^C9 
^®9-98'C1 «r5^ 5t9 9^91 49^ ^ti:9 9^C9 
9il®9 C9C¥ 9N1 ^C9 4»|B 9t^tC?9 

car^i 89t99 9tit?c® ®rt«n:®9 9^t®tC9 
499 ^B5®T9 ^t9C® ®9 9C® *f8 9t9 4®tr9 

9t9i ^c® ICTCII 95 ^ C9C® 989 9r9 

999 9t9tl^9 ^55®tl ®tl9. ®99 ®t9 « 

®tC99 W Clfel «1®?l^® ia9®*9t9C9 
981 ® 19 I 9|tl9fir®®ft9 4| 9m9 88 ® 
^9F (Fold) ® (Fault) 9?|1? ft I 



««¥l5 c^t^i ^tn«fi^ ^ 5t*f fwi«? *rti c^, *^5 ntf[ti^^i 

or <rflor?f ^tsr &®f5i ^ir, nt^topi cwU^ *ftft*itf<^ ^<i»»j cw wv 

or ^ I ^ci orn i or »r^ «rw 

«rt^f^^ ffl«tc»r^ af>if^ft"f >sr^ flar c‘iif«F c^rc^^ \ jrt^i^t- 

«r^i ^(tc«r I tJT’’ *{^tftn ^n «<ic>!ft»i, ^<rsr Tn^- 



fb;3 

(^) «ft«ift^ *tf^5 m I (<f) ^-•ft“r cHiw 5tn () 

*i^5rts ’Fi»r ^tar c^:« 

*f^ «rij«*l'g^ I nffl«t=rrt 'i}^ '©frar? ft»ii— 

«rJti^&3Ptt5l (Anticline) C^f ^t’tlS ^tftlfl fe*fW ^cil^ 

(«« ) «11^^ fHsrJPt^sr (Syncline)--OI ^NfB ^♦f'®T^ta s^lCF cmH C^Tlf 
(f»f) I (?f) ^-ntot?! 5tn ^tc^, «rf»!c«i ^r«f«f^i 

^tor nc^ iTf'snoi' ar«n arjtt^^yt^sr '« f»i!iaFt^w« 

§«.nf8 I (^) ncs ?-*fti-rfl stcn* ▼c»i 

faf«1f ♦INC9S mW ^Jlt^3Ft^5f '6 fsTsrjFtt^- 

’®r*i aTc^t^c^ nU ^ ^ grf^^i'e »?1^ is? i 


^uti <4^ ^z^ ca'fl '^»r? c^op «tti ain^»n 

^tf*rn^ I Whr •!< w ♦ftiptrps w ’Ptit^ptf^ 5i»r «itor i f^»nt *rtttc^fl 
ar»r, ^t'st'T « ’Sflt'F? lf«^t»r I c?Fti*r *<?r «f^? «rtrf i or^ w 

*ftisti?« ari**!? or ^c*r nt^tt^ ^i orop «tn *rt?ti 

CT«1 C?t?ri ^C? C^rci l '«fel aiwtsr ¥1B 



c*** 5 

CTi Cmf.% '>lJtl%aFt^'«f»I •ft^^ ¥tfeCf I ¥tlW 

wrff»r. Hfl ?w fH5«3Ff^5i«f»! »Ttntfl*f^: fnft'jf ^«ff ; 

wtw ft»r c*rnf '^nw*rc^ ¥t‘i'si«f9^i f5p3Ftt?:*t» 



ftas 


(♦) nt^cf ^ fif® (5 ) wi9\ ^fi 

^c»»fl ^ 1?? I 8F»i<ftfl1 ( 's^afef^®) T5ta«;^ c’T^ caci c^ia i 

(<r) »RCia ^zw *rWa c«fc& arc*! 4^*i »«aff5 <rt« « nca 

(^ ) I (n) «f9<«fTai -fv •ft^rcaa (n) f?ca 
*tf?w '«r’T ^'r*T nt^caa (^ ) ^*ta fna <2fatft^ ^a, 
f^fc>i 5i^a nf^na a?a ata i flcia fv « aaa *rtacaa a^atai 
afflas faca caatiai fzn^ i (a) iv ntacaa ^aata aaa atwaf 
naiaf caife ^aasjaFi ^«fa a^w "lap *ita«a 
f^ai^t^ta (Ridge) ^ I 

aapi *tti I «iiti^ftlaaif»ia m aaa <iiaata nt^tc?a cac¥ ffaat? atcf 

apF fi» w cai¥ «tai c^ra faff® caia ca fp»j«ratf «aa^ aicna^ffaf 
nta m I cfai ata, f^f»iwr a? af fffa «f«i ca atata ^ ®ca, ®i wa^:t 
aiCTf aaV (caaa wva, f®^ r®) <ii^ wwa faaw »faw nw arata iff®c® ihzsv 
w airrl^iFtltaa t»aa aia vzm fhf ftfe atai oil if^ « nata nacn 










(▼) I fe*r«J¥l »<l?FfB 

\9fu I oil 1%fiicaf%9 «ft«it^ I (n) ® 

C5i:^ ’ftw w 51^ f^i^i F'C'pi ^mw 'ii^^ ^-ntcH nt^tr?fl 

«rt« ^Z5 C5TC»l I (»f) ST'^t 

I ^T5if csi’^tfl ^ts*i w—>« z^m c^'««i I fir®i 

»i^»i nt'ir^ gif® cit^'rtci?! ^tti *tt^*?f dtrff^'# 

fwns I (^) cijt^ =it*ii c^n 

»ai»r f»ii*in I sit«ii ciit^ *?t w I 

(is) 5<t»it« «itc^ 4^ 4^1 

fn¥ af»tt: C31W 4rt '«ita *ftiti^a fastr’T ^ca cip^taa i (e) ‘ii4tc4 

nt^n^a •Hwiirin m cnii i *rt»ftc^a ^<4 %w«ti 

C4 cit^ 4t»ita 4^ or4ti, c»r *ft'«r awatita ^ fia faatfe 44^a 

filflia C4W oiiJdi I «4t4 4T^a atarr*(t^ ^a 

<wi5 fafFi ^ajti, ata cia ai’ra^iww i 






*itfl ? ¥111^ 

^8ft f c® *tti3J I ®t?i »re<fT *1^:515 >it«(tii 
¥t?[*f«pl ffel c^f C^t¥l I 
^CTfw, 

ni ¥wi »rpt^tfls tr®?t»T I *ii:w 

3Tfi5 

C^C¥ ^¥ ^CUC^— 


fa[ I '¥rsi¥ ’JC«-i¥tI 

fy. f»i *ft?tr5? ^5i¥^tf 
C'«¥ ^¥ «r»!lf«® I 

'S^r^ fsia '¥®I1 Clt^ '¥t¥tn ®¥fe 

or<rtwi 

^mcil feaijS?! 3|)t^Jl ¥«W 
f^gtn T^l «Jt?i11 




c^^f*i¥ 5it»i •« «f^c¥?r 

§*ff f®f® ¥rfl «ltsi?1 ¥1? 

'ftf^F I ¥Ol¥|B Sll® C^f»^¥ C¥t® 

'ar?r« ^9 ®rtm «f'^tc¥3 
f^f®« c*i\9i '¥<t'*« c*i\f%¥ ♦i?tc<ij J»t’i¥^r*r?i 
¥?t| ¥t¥l '«ltC«lt5T 

4¥-"!’ fiSllS «\f»l¥ n?t< 

sjjpr c^^f¥¥ *fWT< ^tf^tcaw ?t^ 
) I »ra «\fii¥ niTtc<fl 5it*i 
ftft® i$AK I ¥¥wi 
^*fi f®f¥ ¥nr, ¥^wi ctf-r al 
C¥W¥ aitw, ^tata ¥<tcai ai ®tfa¥l’a- 
¥t<^t^ *ffac4f¥c® fawt^ai c»i\f¥¥ 
nftt<a fVacfsri ^t¥tc-ia f?C¥ ®tf¥ca 

¥¥W1 «¥-fe*f«srCfa ¥¥1 *IC^ I Cf¥ 
c«ra\ ^fltCTa c¥tsi 5fa®« c^’tf^i¥ 
•Jftl<fl ¥tC¥a ^MT T|f=T C*fWlf I C¥ta C¥ta 
c¥ii facwa *«tat¥ ciiVf¥¥ n^rc^a 

*itc¥f fCfT f5a’aa%a ¥ta am%^ i «Ttata 
C¥t^ fawtalm «ff% 


*)¥t^ af'Kwa ^ttaa s»tw c«ftl¥¥ 
n?tt<a 3iN¥a*i ¥a 1 ¥ni¥i ca^a ®t»r 

caH»\a c¥i3it ata¥ac‘Ta >#¥ « 

siTtlSa ¥tai I 

a? -t®t^ «it£n cac¥^ c^ttss (¥<), 
fa»!¥ta (cahi). ^nta (®1a), ^aar 
(c»\\a), at^ta^ (*ftair), c*^® (^*n )i 
»it»i¥ta (’!¥¥), ¥tfa ^ I5a 4f?f«a *TCf 
*it?!caa *Tfa5a ar^’i l ®t¥t?1 '¥ti¥ 

¥ca¥t5 ca\»!, caaa—fasiata, ¥[}t^afa ¥ 
f^¥ (a®i) 'Sr?f®a ata¥at*r« 

^fTatcaa ¥ti^ i 

catfaata ca\t¥a ata¥ai iitf^iw- 

f^a caa®i ana (Thor) atatwatca i 

ca>fa¥ natKa £a'rfa¥«f»ia ^'fa a< on% 
faatsTlai cakaa ata fawa ®Ttatf®fta. 
ca\**fiaa caal ®iTaTf^ta (VanadU) atatf- 
atni patera ^t^caa (Titan) ati:a 

Stl^tfaita, t^rtfaf^Wttaa (Prometheus), 

atia c«tTfariira, atwi ^t^Wtai 

(Tantalus) atca ^jt^t^a <aa\^ta ¥fl 



wm 

(Niobe) 

C^« f«I 

•fwtc<»f? S'T’H 

f^4k«ri sitsr n^cqi f^f^« <if?-^n*sft^^ 
¥tl I ^tc*i 

( »ITt|53T Telluris—), 3»tfi( 

Helios—^ ), 5Carfl 
STtrif ^UU Selene—¥W), 

t^SmsTtPH sitC^I CSl’tgCS??! sites 

csn^fsits, strs tjc^fsits 

f»rW>T (Ceres) <6 *rit»lteSS (Pallas) sfCS 

S^^tS filftsts « *rimtf%sts «itstcss 

SFtcif *ffaf^ WW\ I 

Lceoq dc Bois- 

baudran fst«f5 sTt>r 

Gallus—csts’t ) f5fl'?n*ll5 fltSrss 
’Btfiists Cs\c*R[ STSJI hwtPrSJm «tfe 

3i^ts ^t»fr9«^f«a csk*is sts- 

’W frie? t csl csVPiv 
( fsat 4 \c?s sts SCSI )— 

»isfflsts (stftsts ), nitestfii- 

fsits (f¥=r»ute«5 ^rjte^tfts), 

(entente's? ), ^it^se^ftits 

(wte^fs^? ), c¥fs?ts (l^tn\? 

C¥f5), cstesfnsts (?r^e®cs? cstesn ), 

cwsfnfwts (?tfn?t? cse'sfn®) 

nt?t?Tits (^tesfirnt? ) i 

|^^?tn '« 'ntcst?¥i sftenena sts 
nts cnese^ ^fee?tfn?ts ’■itcsfs^ts 
csW SWT I stfnii, ¥te<l^, cnt»iTt«, 
»WT iSS^ ¥Ttfeie¥tfsit? StSt^StW 
ww^ts (?tft?t? n)tf5s sts venfsfli), 
wte^sts, ententfsTts, aptfbrsts 

fJtfneTtf^fts eshns sts¥ii nsi fesc¥ i 

n^CTi eiTfjJs sets (mtfin), 


• ftsit*! ( st, tn *r«Tl 

¥t¥f^si (c¥tcns¥tens) «ss^ cftnfssi 
("fr^c^ts) cne¥ *iTc^fn?ts, st¥f^ts <ss^ 
cstnfwts strs? ^«vnf^ sesei i 

vtfaesf^t? stes ^iS esVen? nts¥ss 
ifwef“-¥Ttf«nts mK «y:f 5 i?ts (^rtf^esfsnrfi 
ttsesi Sts t.’’) I "ntesffl^t? nfi stc^cni 
stst?nte? scse^ steffnsts '« ^Wtrsi 
-arts ’^sPists stes ¥esc¥ ^sfnstsi 
¥tc<^i 3t^s s?ifl stes? nc¥ fsfnei 
wfssts cs^en? sis ¥?i sescf i 
csVfnf nste^s stsfien c^eai 
csts ?? nseFes n’sfs fswcis 

’^fli^trs? ¥te¥ ^sR [-5 (Ytterby) 

nfswFi Ife^sts, l^tf<sts, ^tf^is 
^fssts—5t?l5 cs\wi? SCST Cltfe 
n??i5 les '¥ief i ^ts cse¥ 

«rt?t n^w nstr<? sesi'sl cs^fJi^nsH- 

Vi I 

cs^cn? se<? ^zw ftfnei cartfas 

(^tsts Chloros—) «SS^ 
^testf®s ( «W «tstl lodes—CSfl^ ) 
CsVn ^ISs StS¥?*l ¥I I 

cs^fn¥ nste<? fsffes ?e«? sen 

stS fem cayff^ts (>nt¥ ^fftsts Chroma— 
s^) I csfts ^Ttfnc® (?tlcs?tr3rtfl¥ 
^tfn®) c^vi ftffeai sess st^ti cfi:n 
«rtfs¥ts¥ sts f^s ^fsfests (^¥ vtstf 
Iris—stss?) 'ss^ cs\Rrc¥s w^JTW cntnt^ 
se«s sencsVfn^ nsfe<? sts csssi stni 
cstf^ts (a?l¥ «tsti—Rhodon—entnt#) I 
¥es¥j5 cs\cns ^t^ti ¥i s<t^- 
fsensens ntstesr i csVl®i¥ nst^ttM 
s*rt^ V escs fs«ts*[si for sts firwis 

Prfsnrts, vfsfeits <fs^ njtt^ i »Blils 
«tsts Cacsiqa—iSflft^t, Rubidns—sit»| 





Thallos—I 
Indigo—^»| ? 118 ^ 
5Tt*l Cf «f1 ^1 ^f^Ktsi (Indigo ^'[U{K 
^1 India C^s? sjl, vij^ 

*f?t«f 4i?cn ♦ft'e’ll ) I 

nw <11^^ «r>T- 

Bromos—; Osme—9t^(i ) I 

»iit®^rf»in[ 5rtJj ^UU 

Oxys '^sf '®ig 45^^ Geinomai ^tf^ 

^laaUail «»rt^ra i ^ica 

Jitc»ra nfaa^ ^ai ^a ^\ i 

^la *mtc<a 5ft*r at«n 

gC»11 gt^CWtcaR ( «tata (H)ydor— 
«f*i) «iia^ 5rt^^ *?tf ta¥ f^^itra 
sitwa ga i *ri>tPiata c^r 

n*ta 5it^^ =itc>f ^ai i 

*fTr:<a JT^^ta mw at*i cr^ai 
gr»\j «rrr’i1%^ f^feaasta 

(«tatl Arsenicos—Jff^a 

Argos~^t^) I 

ca\R¥ *iaKfS atrsa ^wta« 

fa^gai a^nr, ata ^ta ?»f 
fata (^ata—Phosphoros—aitc»ita' 
ags^t^r )i 

c»arf3Fa ca\fii¥ •TTti^a gfel 

f^fvBga ai»i ata gtai cafsata 
«iia\ I artlSia Radius 

«aa^ itftcv Aktis arai caVf^v *r?f<fe 

tat at»i ^ ata ^ufttiSa 


( <i\w ^tata Astatos—aaati^) i caiw%f 
ca\al5 <aa'i5 fa^aw ^jtf^- 

faata ca\fa^ *ratc< nfaa^ acai, ata 
acal ^ta c«rttrr^faata (Ptotos— 

«raa)i 

fasst^tai ca\f^^ *fatc<fa «rtfaattaa 
c^^«g celta ^ca at® a^cia 

nfa^scaa at<aF taa^tai 'ttai ata 
fatacaa ajtatata, ^ac«rtfaata, f^nR, 
f#*r fea tua^ c'sfaa i 4taF 'stata Lanthano— 
at^li Dys-prositos—a^cfe •tt'sai, 
Ncos—^a^, Kryptos—^^cai 'fla^ 
Xcnos—-aitaJil I a'tf Tf«a ^ntTf 
^ aai ^tafga acsj ca\af5a ata atai aiai 
c^fafaata ('stata Technetos— 

) I 

ai? caVf?i^ nat^ «itfaf® anif^ 
'®ti:aa ca\fa^ cat^, atraa ata fant^a 
=fti:a faa *j^afaf5^ i ^tt '®tm attaa 
a:w fafara caVfaa nat<«faa ata ca'tat 
araig (ca^f^tt’Fa ata a^^ arar )— 
catf«ata (cat®i), attf^a (ntH), 
’^taPrata Cajt»t^), cafaata (caattti), cataa 
(catatat), (’fit® J^), faPtita 

(Pffaai), PrPr^a (faPtan), ^irttfaf^ta 
( ^tt^icaa, att^ a^jtata aw \ cafi- 
faata (cafaa, ^Sfiiata Pfw »it?f 

ttaa), cjptfaa (csta) «aa\ fifiwttaata 
C fatawta, <aaFl5 ^ajata ata atta) l 
‘flats afaa aaM t5 t'«iti asta ata 

R'sal awl ttaila (‘stata Tung— 
atat. Stcn—ataa) I »flt *t?tc^ aw 
a^ cakaa «rtf^ acaflpa, at 
atatm attw at ataw aaft^ atwt 

atafs^ I ca^ta c^a^FTsta aiu 



08 'i 

^ifV'f I 

^v«v »!tc»i »iit»r- 

C5|f5if1 (Magnesia Alba, 

I 

<j«r^ ^ts =it3f c^TH >ijtnjf^?t*(; 

•tcfl i^tesf nfsfs'S I 5IJtnj=r- 

f^1 5Jtt<if1 (Magnesia Nigra, 

c^ C5i\^f5 ^51 

>V«J> ’ll!*! C^lW'Qtfl 

(Mosandcr) C'^t^ ^Tt'fl ‘*1^^ 

^c<?r ^i5 *i?N i *r?t<i§9 

^tsi ^'Ntl Didymos 

—w)i c^Vc»!?i 

^1—«ttf^ntf®f*l^t*f fHCHtf®- 

f*Ht«ll >I15f Slt*l tlt«f1 

Pras(e)i03 

—ar® >r^an (Leek) 

4^ mu >lt%J I 

f®®f5r8l aiw ^U f5IWtf®f^?tai 

( ^UU Nco—) I 

(Lead) I 'SriWtfe 

^ 3T5«r *r?Kc^ ( 

^=11 aitil^fssitlT? ^t»!) ^ 

1^] I ^ ctWSc^ 


I fmt^ [ ^'s-r t^ 5T^<m 

aj%U5t»fWt'8t® ♦farH W 

^uT^t c»r:i?^ ^U ^r»ii ^U i 

®tart^r (Copper) <rf^5f 
®tai1 CS^U taf ?ll 

aftflfi C^t=r'e ni®ls( 

<i\^ nwKc^ ( 

^tc*r<i ^Z3 

=^t*f Kupfer Nickel 

(art^^t^T Nickel— 

»lf%5) I •rcil 

c^z^ a cJi\f^?F *f*rKI§ ^U 

^U C'f'S^II ^3 f^cap^l I 

«ff^«f mU tt3l c*fnr- 

(<^^?F ®t3t3 Kobalos—•fftf't ’lt%‘ 

"I3®tar) I ^C3 tflfS Kobalt 5ltr3 

»lfflf5'® ?[? 1*13^ cai\»l}5:^ (l|«n 

*|aft< calt^ aF3l ^13^*1 ^*1 ^U 
^3 (Cobalt) I 

«ilt?n CarCH3 f3®lt4^3l 

m »I3jt:T •TtaT, *11 

C3\c*(j3 m 3in 3pi 4^3- 

alta^ ¥tcart ^t3 =lN Car'S!! 

StJtN ('^JtPf“f ^t3t3 Plata— 

c3\*rj) I 

0{\Tm nart<t!t»i3 

3t3l *IC51 ^3, ^331 C3CH3 

3tr3^ ®f33)'* C3^f^aF *f3t<t!f*!3 =rt3f33 
^ 313 I 



wt*r 


^^•11 51W1 sit—‘ill ^t^j|39 

<2rTSfi;^ I 

f^PtC^ 'fli C^fsi I Sl?9t1 =T1 cnc»te 

csT >T^ '8ir*{si 

nrfs, «rat^ i 

^ft’Tsitai '«tC5icJif^ i??c^i aftcsfsi ca, afa 
ca:v ca s^aai s^^ 

^ca Piifca't^ araatcaa 5?ai afa 

at I atataa^tra va^ita acar afa«^ aaK'sf^a 
nfaata ca^ atspc^i ^ta '«raataa <ii¥tai 

^fcatafa I caa ai, afa^r naK^Pi a^aata 
Caking property faa^ ¥ca v<ia<. sFC®t ^ta 
Coking a<t« ajt5« ^a i aacaa 

^a»il aja^caa afaw naKa;^ 
i?'eai atfa^« I ^aai ca\®afataa 

aja^^l <ir?[a spat i 

^a»t1 ca\'®^aiaa leaf's ^tata^®: f®af5— 
(i) ara^ita ^c^aa afaata ^atcai i (^) 
afaw awIx^Ta nfaata 5t»T a^ai i c^=t at 
^ttn^ ca, afaaf aat< aa^ita Caking 
property ^faca caa I sttafaa^tca Fusain 
«jia^ Durain «ia atft I ('») caH^acaa 
▼C*1 ani»lta awr Vitrain 4a^ Clarain-4a 
nfiiata au^, Caking property'® 
^fintai 

«aaa caai ca, afa^ aatt<a nfaata 
®ii»tta ¥atcai ^®t '<a a^«f^® 

^nat-^rnfsT afaatfar^ i ^a’ti calis- 
^ra 'Btl af^w awtc<a '®iFf ^ aataca caa\ i 
wtf aeax «a^af*r«r natc^a «aa^ 


vstcaa «r®ta c«? wa? ffi ac^i atai ast^ 
^ca at i ®aata acar «rata^: 

^-aafcaa afa^ aaK ^tcf—(i) 

'aa<i (<) af^r^i afaapnTKatf^ 

vaJita’TCW atatafa^ f^ata ^ <iia^ caV»- 
spaa «ff^ata tacaa «Ttatai ^ai a«a at f 
catf®ata. a^tfaata, ajtajrafaata. "^tsifa* 
faata a^tca nc'? i 4 c?a nfa- 

at*) aaar afa^ aaKa a®^ai cac^ 
ca^ «ta at 3 f i afaw^fa nat< 

cacai^ 'Sfafaaf^^ 'Bta^fa aiatifa^ ^ i 
«iaa nc^f af^*.’? afai? a?K®fa sR»tta acar 
aT^i -ata^ta faf^« atcf i 

natc<a a»tta ainmaa 5 Tata at<a^ 

^a car=? «itca i afa nat<»f»t caa^ 
aa^ta nfaatf?^ ^ca c^ta ga at a|cjffa ^5 
sfai ga, ^tac»i ^cac^ ca a^a^ii at«ai ata, 
^ta acaj afa^ natc^a nfaata sracaca caa^ I 
s?aa« <aaa« afa cac^ fecaitacai »raa f%t 
afaar naM^ata faca atai ftena 
sfca afa«fac^ <11^ aataa f*iata 

a[a aacpca ca«?t 1 afa:^ afaar nat^fjfac’a 
caHafam atajca «ftaai arai a«a 1 f%ar 
wta acaj afa «aaif*i aa«tca if^ca atc^F, 
vsta 41«ftca 1 Vasf^ aa at 1 
aaai caV^^aaaa «fata 
ca aa aFiata afaw natc^a nfiata ca^l, 
^ta «rrc*rf^¥ aj^pa «Fa af^tar *fat*f aafa^ 
wta cacaca^i afa caffa fa^ 
aaal 4 ^ w aatt< cwtatcat ata, «ta aa 



«im ^ 

^^*11 C^ <tf^9r 

nrt'f »i*rf^« wi 5f*n ^wi 

«tc^ ‘<f|5 «Ttr*tf^i'^ w^?r 

c^ c^t^r ¥i»ii 

«ii^^ wis «tc»r wfi B51 ’f's^ I 

«Ftr8I (High rank) *lC«fT Vitrain-mir 
’f’TCUCS C^'1^ ‘*19 'srfc*t^9f 

-©TT I Pfb »rt<fi-9*i 9fi«5t9 ^tr*rf^¥ 
©IFf <1^991 ‘$t9'« C9^ I 9ftiSf n?tc^9 
'<9 ^t9t I ’ft«rr9‘f®tC9 

C991 C’fCB C9, 9r991t9 ‘SC'99 nf9*lt®l 

9^ 9Tr?, ^t9 '®9^« '®^ 

*tt9l «rr^ ^^99 *ff99t1 

^f%9 B9»lt9 

*ft9l 

^»n c»(^^99C*r9 C95^f^9 («ft: ©: 

•>i), c^tGFt 9 tl® (^t: '®: 
catC9t9^ (^t: '®: 9‘s) <*19^ ^fit*if99t^ 
C3pt9t^® W99 

f5|«f*| 9T99t9 9^91 PI ®9»! *f«rt<©f^9 
t»llj«| •fl*l9«TC9 ^«f9 9^91 ^9, 9tC® 

49 "OIW •rfl9'^ 9'9C‘5 

*it9i 9t9i <*1^ *f9t^t»rt:9 n9>5Fi Br9 
t991 P C9, f9f^ '01R99 

^ 59*1 *nrtr <9 9 C 9 J ^ ^»lt 9 9 ^®^ 

©t»f*lt9 499 9F®^ f99^® 9tCf I 4tf9 
95^99 nf99tn« f9<9 9^91 P I 4^9 4^f5 
C 99 f&R ( > 9 \ ftU) ®r ^9 ’ 1 ^ 91*1 « 
«tpt9 9ni»lt9 *tf99t*l p I 4PCV 

miPI 9;fij9tsr ^^9^® 

ntft I 

(i) C9Ft9 f9f?i «rtcnf5F9f '©1R9F9 
W nWtl< 9F® ♦tf9*lt*l ^9»« C®C»r 9tP9 

4 P W 99 nf^^t*! f® I 


^tWf9f [ 9»«f 9^, *9 ^V\ 

(\) ■f®99) C9>t9 *ff99t1 ®t’99 

9 f ®^1 *fr 99 t*l P»Ii f 99 f^® ^^1 
®tPt9 4Pt9<ttC® I 



(«) 9 f 99 !l C 9 ^®^ 9 :P n 9 4 t 9 f 
coking-49 ®tcaF 91^(191 9tC9 f^9l, «r99l 
p»\i C 9 \® 9 f 9 c*i ''fRsf *rjrt<«f 99 
*rf99t*l SM ®91 9tC9 r®9l ? BW1 

C9\®^9?:*1 fiftti C99tf53llB9 49tf9^ ©TFf 
9:9rf I f^CH9 9^ «K^9f®9 f?¥ C9C^ 
p»^tl 59 cn\mm 5 Tt®»iT «rt 9 C 9 f® 9 i, ®i 

C9^®PC‘r9 n®r® '^599*1 

Pi p I 

(i) Instantancons float and sink 
method 

(9) Cumulative float and sink 
method 

«rp *r 9 »%® ft 9 i 5 *rtr 35 ptip^ ^' 8 , 
%'«C 49^ 5*«» ’■itcnfSp® ©9»P9 ®99 
C9«91 P ( 99^ rpai ) I 49t9 «W9 
*ttca! (’■its W ^‘ 8 ) >•• aut 9 P *11 CW *1 
Vfptsr ® fpN® 9FC9 

W 9F91 P 4P 'Br99 nft9t9 f99lP PI 




^wtiscf *rttsi *fttai («?t: 'ss >’«« ) c’F# ff 

( m\ '•j i’«) c¥*\i VI I "t«^t 

«tCT «rt»it«ri ^st f? I 



feaj 

V '4’f^ ®nj nffl*it*i cw«ri ai^rt «f»r9 <<11 

V I '«<R <4^ 1^^^ to ffl v I 



Instan- 

Ash con¬ 

Cumu¬ 

Ash con¬ 

Cumu¬ 

Ash con¬ 

Mid point 


taneous 

tent of 

lative 

tent of 

lative 

tent of 

of instan¬ 

Sp. gr. 

Float 

instan¬ 

Float 

cumu¬ 

sink 

cumula¬ 

taneous 


(wt %) 

taneous 
float (%) 

(wt %) 

lative 
float (%) 

(wt %) 

tive sink 
(%) 

ash 

1*4 

wfi 

afi 

Wfi 

Aft 

Wsi 

Asi 

0+Wf| 

1-5 

Wfg 

afg 

Wf» 

Af, 

Wsa 

As, 

Wfi+Wf, 

1-55 

Wfg 

afs 

Wfg 

Af, 

WS3 

Asg 

Wfa-hWf, 

“1- 

1*60 

wf* 

af4 

Wf* 

Af, 

Ws, 

As, 

Wfa-hWIi 

>1*60 

Wfj 

af« 

Wf, 

Af, 

Ws, 

As, 

8 


Wfn “■ wfi + wf3 +.+ wfn. 

Af m afi X wfj +.+ afn X Wfw. 

wfi +• ' + wf« 


WSn - 100-Wf«. 

Wf« X Afg - Wfn X Afn. 

A8« - 

«4^rt »rtftnr ^tCf float curve ^^ 

fN (i) ^ fll < 4 r® cumulative cumulative sink va cumuk- 

£toat vs. cumulative aah ^Cf a thre to V •rt«ll fht. '•rt ^ itok 







iirii« 

I characteristics curve 

fl mid-point v$. instantaneous 
ash f^ni '•tfFR float curve-<<l *6^- 
characteristics curve-<fl? 

»RW (A); 

*rfir*it*i ▼nj i *r- 

wtCT float curve-uifl (B) <ii^^ sink 

curve-uifl (D) ^1*^15 

ism ^t«*l (B) (D)fewc?^ 

*ff«*lt*l 

sink curve-ilfl *Pi- 

(C), C^il =n 

C?<1 characteristics curve 

mtmi] ff # c’i. 

C«It^ ff=l1 I curvefS 

fsai («)-><? *i« c^, 

^wi *!ft>it*i «rN 

mC^ external mineral content I 

’ira*lt*i 

tfltf s^Ht^ I C<l\^” 

^«Wfl CffillllTifS! I 



'^>^^ ftai ssf^ fsai 

wWfl Curve|5 fsai (s) ui? 

<W*ni ¥t?rt 

ftftw w eti 


f^pm {^> 8-1 

^ff curved fsi («)-ilW fl, ^ ¥1«!1 

CsfC^ ^Tlrf^t^W I 

SJ1, curve-'4fl VHW nfiwtf 

^it<^ c^c? «rtc*rf^f '®vcn 

^ir»! ’fftr’if clean coal uifl C^C’f 

'sdi vTtcnf^f fiw^ 'SI*! 

nirt<l85 w ^cn^i 

c^l> ; U|?| nni*lt 1 Visil 

I ojt’f ^911 Reject I 

’fSC'fJ C«lW^fC‘f 

clean coal reject 

^al>r^sfvS^N uiffS^fwl waa 

®?i«i n«rfi:«f ^»T*it5T 'e fsr^if^® 

I <<il ®a9i 

clean coal-^S nft*(t*r »ft^t551 «<|^ 

nirlciff «rtcn- 

f’f? ^?i»i *(jrt< T^JJ nJl^n 

ff I reject coal-'e clean coal-(fl5 
»ltW *lt« I Washability 

efficiency fW I 

«t5?ri Mm CT. charac¬ 

teristics cutve-lSrqs ^f? ^iK Cft^ ^tf 
'(fttf <si?f fflfP® f f? ^RCffClit 
VI, ®Cf Xl 15 V I fff 

cfcft!i orfi fti cf, «V®- 

<« ff?|6« ffjfsr I 

Cfff, fkai V («») I-Curve-jg 
fff «ttf4 fl»l« Ulc® clean 
coal-<flf *rf?Rtn reject-iilff *tff- 

*rt*r f[®ji cf^ I fi9ii fjfftfif 

ff¥ csr:^ ^ntfTi ffi 

curve-II ^Tf ff f C«fC^ ‘SrffCft’fJ I fK® 
reject-flJ ¥f m*, clean 

coal-t«f nfifti Cf^ I ^tftf 

curve-U sTWfflf^i 







3 

<5! I ^ C^J?f f^5tl 

ar<n c^, curvc-II-^ 

c^cis c^t^ c^m »!Jrw c*r<n 

C^, f^l reject, clean coaM^ 



5C»I clean coal « 

reject-^^ 

^XMm» ^1 ^tn^tfl Wrf '“TfJHI Effec¬ 
tiveness of washability ^^tf5 
^Hr, W '9 CsntfPC^Sfl 

«l¥t"t 5Tt*l Tromp error curve I 

C»l\«<F«C*r9 afCf C^t?l *t^f^ «R?*!?I*I 

^ffl, ’fc? *<Ifl I 



♦nf^« nr«fj Jigging, Laundering 
Heavy medium separation*^ 
I 

¥?»!i cgV^^n fiow «rgtg 
gtai^ 3ir, en 5rt<f int^rcig ^*11 


t 

I 

^ 3 rtw »rt?»g «f^?rt*rij 1 «t»i 
c*rc^ W 1 Cg\«¥Sl 
I 'st»i gj’iftai III 

>f^^ 5 n 5 r»f *rti 

*!i:^t*tfs ^ *itc*r i 'sti 

cg^'s^gn 

«lfg<Ft 9 ^fci? I 



fra 






<<^15 ffai^r c^ 

s^ffc^’•it^ m c>ilB ai^iS «»i8*f 

*r^i ail nt 5 m\ ¥?i 

I ail 5 f{gii nc< 

ai^iS ^ 5 W c^ ^I^t 5 f?. ^t?r 

irrtm fflt« ^ JT? I ffJTt’i 



'•fiS *[ 1 ^^ ^«rini 

^i, ^WWi ^ *ttto Thr I 

afr^ fW'ti 

«<fll ftiTl ffi c^r® ♦rtw I ail 


ai^fe I fen¬ 

ce's? 'Bftftfl fl^^csnr wnr^rfJifc^ «fni- 
aR €r«Jt*r (2a) ai^^ (e) I 

fltJ9 (^) cf<rt ^tesf P-f^l5 

P ^*11 I C'Tr^ ain 

^'f a(i-c)i 

37^1^ c^^i c^ m:^ aitrcsr ^*rafti?? 

«itr^i Af^^^lScf ’!»ii 

^»11 C<fC^ aj^i Ija^ 

a(l + e)l ai^fls ^n-sT^ fl 

siaj Rn . 'si aft^rata ^t*iai 

si^aFt^ aita'« «fNf*i?F «rpaa 
’frar •(faf&^ acai i 

'Brtatr?a aif{s «tK ^r*t^ 

nt^ ^f^aR ^faia aia|5 fafal 
?Fc^ «rta^a ^itvs im fl 

»ir«cacn ^?1 «JataRl 

^®tl (Zero altitude) ^^t¥ta mw 
nf^rait awi 
Vi- ^/goro ... (1) 

To ar»i1 arW< go fr*il '^f^Rrtw 

‘^ar w« aicafatca 

it aataa a^r¥ i arHtall 

csfTl^l ^ aapnr cft^ 

^*t«ra •rtei »r^a !nn c»ili aliji^ 

aia^ ^«at»ita ap^vi f|»fta 

m atra, fenairaa «fw vi « 

*nTf<faan ^t»f, la1^'®t, cat»ilf 



cn, ] 




7'91 km/sec, «Fsr Vi- 

3-58 km/sec ttCTif Vi-r68 

km/sec. I nf^n’T Vi 

‘«^=T «ii¥l5 nt^i ^rw, 

11 <R ^n-Sffi 5 Hfv 

*fc<r Frt ntcf 

orc^ 1 ^ 5 p*i*i ^«ii— 

v,-N/ 27 i ... ( 2 ) 

vs-cT c^rt’P 

(> 5 i^ flir <r) i 

^•f«sf?l5c¥ *fl^{5 f<r*r^ ^*1 

'®tc:v dz9\ pt^, 

«J|| ^c»ii r I 


orbit) I W» USSR 

C^C¥ ^^ 15 ^ -(^ ^£1 

§tPf sill US C'tC^ 

cm^ *rt«i <4^ 

** ^csf, 

^•fc^arfBs (Apocentre) 

(One degree of freedom) I ’rc>T 

^1 uqfiS 

Jftai 5Tfl*i£i<rt£i5| jf^tf^ii 5fai i 
>ra»Kaat{3 ^atsf BC ( fssi) i 
cara^ facara 'dca'a ^na \acf, 

f jTti5^ aata^^f naa fa^raa ^ca ^ n<ar? 
aFai?! ^•fcafariS:^ 4 ^{5 JiajffiTas ^vai 



^^ta a^wa ajtifa 

iftania *tta 

v^'i - .(3) 

»iia^ fe*ni^apta *f£ara «fw aa>x ^a 
aftinta •fta 

''■. - ■^''liTT'.(4) 

^^K «aa^ sa^ t!c«b aai 

^ "ffw ^ (Minimum energy 


atai «a«f£?r «ia« c«arar §n<Jt^ 

fe«.£a‘’i*i ^ai fifcatsfa i §«.£a‘ni ^tRa aaiaaf 
aytraai-»ifaJi1 fa<fa‘i ^ca a^nc^wfecaF -If- 
'^caa ^na 5ia»t»R w^ts i arHta^ 
atRl *a[tar «r*fcTOa faat^^ ^=n 5 i 
€rtftl I taatf^f (Three degrees 

of freedom) at¥R aftaFtWa 

ca carta« artanta ntitcai ca«i «eia- 
atf^af arta^a^ta «fw <at«!t^ aaa wtv 
^tatfi Hfv afaata =^ai erntarai afar 
arNtwt ajafta ai aci «jc^ffiff^ 











^n-arcif?! 

5rc«f *tf«f5^ ^t¥l «fCKtW=T ('»=T^ f6!|)l 
c^TtiPi i 5 r»ii— 

^<f«, c^t*l (i), (N), 

( 12)1 ^’t'lr^f&a 



^1 C^r¥ ^-^^'^Z^ nts 1 ? 5 Tt 3 
C^ CfTif C’tI 

5itc>i I «ii^t?i ‘ii^ls fnfff^ 

fe*r<in:^?f «fc^ 

I ^1 t = o 

»[*in fe*r« 2 fc^a 

fe’f.sr^lS r® I 


’^tsf^i c«r »T^ ntl, ^tfl *ir<fi sf^ftsr 

^sp—.f5p fV ’®tc^ 

C^=«F f^gT'® I >ng^«! 

si:«fT «<i^^ 

ft'S’its ' 2 ft<ft?f I '® 1 ^- 

%Qi^ f«!r<P?l«|-Ftcn« »R 31 I 

csftcarr^?r ’Tt^t^ i 

'®’^K«ftc*f f^f®F c^^ta- 
c^ir ^ai i^caffq i ‘flc^a ^T^f 

fsfj^ ^f^si c-fit fa^ ca^ta-'®acwa 

^Tt^taj f^ca ^ta ?Tf^ i ca *ra 

ca^ta-^aar c^raaa'a aa, ^tcaa 
^ftaa'r*ra f?atc«it^ ai ca®ta awa 

«fnt®Fa I faafcsitc^ 'sit^fa^ ^Jtcaai « 

'srarr^ 5rtBfaai?kaa at^tai faca ffaa 
^a i «ii^1xat 

^wa al^af n^caa'a a«a i 

■^fafta faai^ta "^f^a «rata^: q 
t<ia^ w-a nfaa'^a ac^ i «itaai afa aca 

ca, ^c^a Bffacaf ^fafl ^ta caWt?"® 
aa?ta cafaia, ^ra ca ca^ta <a^}B fa^c« 
(r, e) fa«ac^ ‘O^tca a<al ?Fai 

ata;— 


U (r.e) -,^ { 1-h (^)''P“> - J’(4-)'P' (Cos«)- ... I 


qja'sa *if%^ ajaata ’aai aa, «ca atf%ai 
cac*f ^aa^ atca c<*fhrat arta at i ^ 

tttaa ^^a faaa^raa arf 

ca cata ^ aqtc^, «rf^ aata ^b"** 
cac^ %v 4 "-«<ia aw nfaaf«^ aa i bv'«» 
aim acai aaa aitc*iftafta caa 
caFcat® caca (cskatfai ataca ) 
ttra ^jraaa afva aa ajaita aca ta^a 
nrttcai w I biai ijitcar c«rtca^ 


r acaf ^f^rat caca fa^a m 
e scat ^ca^a af^ai i G w aata^a 
•^aa, M ^fa^ta aa i R© fa^a ^caa 

’aircntcat-a ataa acaa aai atai ica- 
fta.i aia Itcaa aa »aa^ ^-fa^aacaa 
acax ab-’a* cat*! lafa all l al aaaaa 
catc*ra ar»i ^raaa -tf^aaajaita ata 
Ftar ataai w i 



CH» >s>i • ] ^fain 


Pa. Pi . ^^Jtf? 

(Ledgendre Polynomial) 

^3fi5il »!tljKr fHW Ja. Js-” 

I 'Jisi C8ft5ft»i ^tfl- 

5lf^^ 5ltc*l I ^*1911 

*1^—c’l^ '»itf^ 5?^c9i Ofc^i 

Ji fil«f''t«*l ®rt=l1 cncit I 

»ic«r ii ^t^t 5 '»[< ^ 

fstf^"it*? 



(Retrograde precession) I ssf^ 

(oT'e^ii «i^-r) ^^nc<t ^*f< 2 t ?{8 

I •«¥ (Couple) 

^ vi» ’n«r 

5 W m «ft*i^i 

n^f^w c^ nffl*(t*t ^1 wi. 

®1 >/^>i»' I 

^jt*T ^Jt»i ^t«rf»rw 

'sttf ^Jtn firc^ ^5c»i cn 


’I'^^jtlB nt'efi 

(Oblateness) Jjfn «f31 I 

^c?r ^n-artf^r 

f% ^ wt^ 

I *isi? ^*f¥ 

» 

5ijt*f 1 I <11^ ^«Fi{ Jirixm ^rcf 
nc’i’ntsif ^ijtm *tt<fi 

cT^ti cnt^ I 3Tf^?'5'hi »n:«p 

«lt^tC*ia I •S^ ci|C^ 

I 'ii^ «ifaF!i-rt ®tn ^i^fr 

*«ftc^ I <4»is?'9 *ltc^, C^ 

fsft^F fifsr cn ir-» Tw. ^^. v^'9, 

C9 f«rc^ flts cnt ejtir 

ntciii 

'sjSJf-C'S « 15 {'? ^C 5 tf 

^f<f e > 0 * 02 ^ 1 , 

^tc^ 919[ i(jfl CT'Slt 

c9v^ ntw 1 ^*f< 5 n :^^5 '»iw»r 

'^Vf ♦ft* ^*t* »i:«f »ii«f 5 T»t *tti 

5lC*J^ ^CSJ *tl I 

^X9 '■in^ 

c*fcar* *rtc¥ I ^- 

•fifis aF*i-t: ^t^t* fc® a cttt> 

fX'^ ntc’f I c^njitw* •m cw ^Pm 

nt^. T oc a*^* I 

a-?i mvf T-'s cutfe ntvf\ 

c*f:¥ ^c'® t*r<afcf* 

«F*Fn^'9 f^fFF ‘flfnw ’It* I 

c*rcn* §*r* % %*f«irf ^ *f*c® 

c»f cm* *ti*{'a»! ml wt^ 

-arcitarsf I f^* ’TJfC^ ^t**i 

c*[ ¥^** 

w,^* ^♦r* >wt=n 



ttrs 

CUfltC^ln < 11 ^ Sft^ir 

ffkm «r>it^tsr I 

A 5 tcna C^, C^tn’tJlJ^ 

V( STI—Rp *l 5 t 1 I^ 

^*ffl ^tsf ntc? I 91 ^ 

^tn ^1 rm 


4— 

A 



ftai 

5t«1 *(51 I 7.^ -<^(5 *1^1- 

c^jtf^^i fenfl 7:1^ 

4 ^ »i'Si' fecsifl *i^ I 

«i^c?itc^ * 1^1 

'■it^wi *ftffl :— 


t ^'s-t »IW 1 

»rRP X 
Sltn (Drag) "‘^''''' 

F{h) I 

F(h)-i v. fV. f^. I ^<r*i 

>i:<p Etn nrt ( 

Ft’T 

Ptcn i>u ««m ^c*fi ¥w 
A-?i ftrtfl sri fnc? ^n<5t^{B A-fl 
w tm I c>i^flf^fV«r‘ifl afc» 

I c^ mw S-a 
»iaj f'fOf 5^1 te CJT ^tn S^-a siai ftia i 
(fl^tca 7i^ ^itaa^c^ia 

^5!fa ^aa ate? ai i 

«?t>iai ^n<aic?a ®*fa f«aiB 
4ata «(f^ ff'stca =?tar ^ca, 'sta 
3itat?f nfafs^ ?5|ta i tfva 

5t®ta '*sic*i^tf^ I ^ta aiai '« 
7i^^ ’®ita^‘l faffa'l-Ptrna »ia9ta 
=?t ^ra 'iTtca' i 





’I'et’JfJl if^ ^1 ^llSf^iS 5lt?l- 
^tfl c^fs? *ft*if?i ^%'\^ ftf f»rc« 

*flw^ ? isi ^Z9\ 

^t«l I 

f^sst^ 'ill 

^tfli <iii:^:3f «[:jf^?[rf^ -iif^ins 

cncf^i ’TlftrtJr a *ft<«t^ 

cn«r^5T, 

^t?tr5?i c^c^ nt:5i f^^:^r*i9i 

^ c^atcn ’sit^l ^t:»f5 

cfltn *f^i ntc? i 

^ »rf 9 i 51 ’eif® «, ^ffli 

^aftl c<c^ f<fJrt«' 

CfltfSif C^9 I <il^ 

c«ftl5i? I 

IZ^ *ltC 9 I f^?l 5 

%f»irw «i«rjt*f^ «fjtc»i5T c«f. 

«f»rrf fra(*r ^ntc? ’ff*f- 

*itc*i ^«snt*r 5 i 

«ift» w »[c^ 

cvitz^ cm^ ntw i ?c»i *1? 

Tjart^l, ^?P9 C^1 

ntwi ’T^Ntcsifl 

cnrs ntw I 

ft: c^, nm c^i 


c<i«F 5 J 1 -sTftir c^i\^^ 
»T*<5r? ^FC5r^5( <11^^ «rc^jv «rft? 
^§?f 5Tt <ra:»ftc*T« f51 

?ncJi I ft-««5f-fi srfpj 

«i^t5 C4ti5i{ ifwtm *15 c^^cnci—c^ 
’fjfq ^^5 ^*15 'iifB sfrit^f ¥51 ^t5t¥, ^ti*ri 
ffc^TfiSs^ I 

’If 91 *f '95 OfC ?5 ' 5 If- 2 f ®Tf 'J»f !?- 

^5ic^ *f^^t5*f5 c^f«ri cm c^ w 
’i’!?’r cn^ ’it5t5*f«s *»ffcf— cs^\^^ 

«initc5i5 ft®! m *fci?rii 

fr- ?t^f5 «1»ICf 5t9irf3f—(III ^ifxt?- 
¥C9i sft^i cnc« c^. ^ c«rt^ii 
5t5C55 nc’l' j?1 5C9IS igft^5 5t§C55 
'^5t^5 C<1^5 ^1551*15 ^*15 <55 f#f| 

f5C^5 '<tCf I 

CflJI Cfl^ 5ft^>5 5t§C55 ’lltCJiK- 
*11*1^5 5jtnt5{B fin ® I cni «<rt?- 
’15rfW5 fcn <l|| 5?C^? fff55‘l ^Wfftfl 

^cuc^ cnc^ C5, t- 

5ft^f 5t5C55 nfJinf ^^*15 f5t5 

«rf5 ’rtn <^cii5 cnwimfi ■r5c^i 
«tt5r« <ajsrt^f 5i^c55 «f!iwrc5 ^wtx 
^^*15 m <rcf I ■r5^ftcn ^trT5 
ncl, ^15*15 ^«ftnti ^8151 f^arrcn I 
n*iC5 isft®^5 5i?[i:55 iR!r*^*itn^c« (¥ 

^wH nfv® ^Tcf, f^-jsn-r® 5rt^ c^rtlN 
^tcf nw fi5» ^5*15 5»niftcn 
^Iftiln 5t^M5 «r!r^icftw *tr5*rf 
f85Cft5 fe^•f5 f5, ^t!1 ^'!,*fff f5 









‘ii^^ ?^iNt=r I 

f*i; «r»rc«f c^, 

nNtiT^: cn^-’TWf5Cii?i ^:»f 
«<i^j5 ■?»;? ftrsra f^cf ^fst^c's «rc^-f 

ortc^ I tiimai mH^ 5 -f^c^ ^i§ 
cn ^jtc«itf^?t5T tB^’i ^ncif, 

5ll«(7 ^ '©Iptl ^ 

{Bins ci?r I 

c*!^c^ fif<^ 

a\^K 'sai'tlc^« 9 t:<r 5 ?c»i 

?}tC«ltr’l8ts» {B^C8? *ti:«fj ’Tf® Vi I 
flaftvft? c’st® 

^tapJi*! c^r^'S f^-iin-f® c^rtlBs? 

,«if»i«ir5T c»int8 ^"f 

8^8 ^itC’f'e ft«l ’tC8^'ft?l 
(8*^18 I 3Fit8t8*l c^l 

f<ff ft® Vy C^T^ 'Sftwtc® 5 ltc*ffl 

^8flF I ^P{\ 

4i9[Un TO I C^lTO 5f^« C89lt8 

'Si ^8 I 8f^8 i|1>j '«lf^ 

8^8 «r>lt8^ I '« 8^8*1 

88i ^vu 8itntc8,f^«in:*tTff 'oit«"r f^^sTO, 
*l»ljf6f^«s’!l '« C^8W-f8WtZ:=I8 C^C'^ '<8^ 
fai8tt^f 865lt8 8f^8 

f8CS»8 ’I? C8t^ KTO I »ftt»l 

^l88nNtC8 C»I»Tt8 8t«C8 
fntftsr V I '»t8n8 c<tc^ f^c^f 

8f«C^ ^^C^tai ■fitwt’t 8^8818 afl® 5{ts?1 
8[^t*l8 83 '9 83t^-f f*1<(ni8 «rf5l8tf^®1 
F»irt[J 


88*1 ^C 8 8 t:v, 8^81 8 fC 8 ¥ 8 ^r 8 8 WJ^ ^ 

’T’F'! 'aapr^t^ 8"*5< 88^’[ fa a® 1 

r88a na8‘rf8 «»t8« j»t*n cncf 
C8, St?t'^8 8?\8®f«c:88 8c««8 

a«8f8fl f8-il3T-t% 8l fl8 Cfl I f8^- 
c^fKii c8t’r «ir«f8«5 cnr®¥Pr¥i fe«>*rt<rcH8 
fC8 C881 c?81 f8®r5?tc88 8t8*ri, ata8 
f6f¥^8tf f8-48-rW flC^I ^8^ 

^C8 I ^a ^t8l 891Cf8 C8. 48 mt* 

'«*l 8"8C# f8C-f8^ta ^8t8 «fC3r 

4| wt^8 C2Jt}B8 f^a 'srr8« n8l8^1-f8?|8'f8 
flC8r«r8 I 8t'g'8 ^88 f8 48 f«-8 ^ff^f^II 
8"8cf 8"^< ®8J 488« ^8 f8 I 

OTta #» 

cmu 8{^8 «rt8t8‘f8«n:88 c^cat f8"318 
4a f?acf I «iaai 4^ sftra ^rfftar 
^ fVc 8 I 4 ^ fiffapstf 4 ^i 5 

nt®, 'sffsfaa 8f%a ffnn f8i f81 
4r« 8t|l88 C8 4f®f^8l f8, ^1 ^ 8%? 
«fr«f88 8581 8fC8 I «rf« fJJf C»18t8 

fjtc88ri5fl sfcsr «r8i8ra8 «f8t8 8tcn8 

«fr®f88 nc? I 8(i5sra8i 
Cf 8C^ nt8 I 

8rt8f cfcw ointi 

8^18 4lat8 8^81 I C6tl88 88TO8*fa 

«rf^n5 81 cafBsitif t(88tf aTO 

8f%8 TOtaJ »T^C8t8f8 f81 I 

C8t’f4« ftf8 ^ntC8-t8 48^ tSf CftC^fS 
8 ^nt® 9 C 8 <r 8 tCl^ «r'ftf 8 «f 8 8 ^C 8 
4f 8ftr8 >itfrai fc^f i 

J182tf® fli:8tt»f8 fsf5F<.ft8'6 C»prt8 8f% 
fifatn ¥81 fc<¥l ¥h¥ f¥flf¥\»I¥ ^ 



(M, J 


flfii ftrs ^•’fti ^raN ^ci 

c^<rni^ c^, <iic^ «tf%c?it<r 

^rrtv *tf^ *iti \ *<1 

ftrw ni*r- 

^ I '«?tr-f^^C5(fl 

ftir «?jt« c^- 

<ii^ 'ii ^{5 

^tnit^sr I m ¥91 ijnti 

‘c»i*rt9 ^•’ 'ei<t^ c»!>ft9 

4 r^S(¥«r 9 ¥ 9 l «ft?! 9 t 9 V, ’v sitC’T?! C-ti :99 

f^C¥ <£r?*f4\9 t*f=T ¥91 ?9 I CSf, ’> - 
«it¥ n^¥ ‘flf5 C^t»11 '9t¥l9 I 


*lt!?r 99 ¥>fltf¥t 9 C¥ C¥»rf 9 9 t% ¥ 9 SV|I 9 

C9 «1C9N ¥91 I5l*f, '®1 

I 9ftr9 ^gr«i( ^tf9¥f9¥ ®#9 
«fl¥. ^t'Slsn «t¥f^« 

!lt=ltf9«f ¥t^¥ ¥t<fC¥Cai «IWt.5r ¥99t9 Cf 
cfi¥ 'SI ^tsf 9t^i:9 nr9i's 

¥r9i:¥i 'aif5i¥lf^’ic¥i ^n¥t’rr99 «»it9 
^vf «rsf5T ¥9^ c*if%c¥i n?t99'|irc^ *r¥ 
f9^rt*l C¥nt9 9f%C¥ C9 f¥^9 ¥tCW 
aitntWl 'Si »lt^9tf9¥ ^iC¥ fsf¥ 

t* 

9fi(1 ¥19^ I fsf^ ¥t9« 9:81!1 C¥, ®f9¥C'5 
9 f^ sit?i :99 ¥»^jt*l’Tt «!19 9 ¥f 99 

C¥Caj «rC9t’f ¥91 ^C9, ^$19 C’T ’T’tC# 

f¥« 9 S 11 y\W =19 I 


fC^C=19 «I1¥|B ni:99*n C^raf "rt^9 Cf91 9tJff9f9¥ J?9T5»f»IC¥ 'StSi 


C¥C59 9J9?tC99 ^C¥ ¥f99S'SfC9 9t»Tt9f9¥ 

C9\f5f¥ n*rK ^sif^'s « ^C9 5»ic¥ i 


¥¥9t9;, ^-€r9>f^ '« ¥1^19 f9fs9'St9 

f9C¥ :i¥9 C9:nl 4^1 ¥91 ^9! 

«l¥rC¥ ^ltf 9 S ¥C 9 ¥te 9 t’Tt 9 f 9 ¥ ¥ 9 t< 
4 - 5 ^ Jff9^ C¥, ^^r9t*r, '¥tc=lf9¥l 

^tfyfl « ^9«tt:5J9 n^tf9¥ C9C"r 
979^ ¥1*¥ I 

^t¥tt9^9-il9 ¥911, «rtf^¥t9 

^tSJ, 9t9l ¥ 9l^C¥f99t9 C¥tt¥l, f5r^^C¥9 
91 « 9l¥C99 99t9 ¥¥^1 '9^ ’rC99l1 

C¥li89 ¥tr¥9 9t9l I 

C¥ari5 9C9I1 ?f¥1 t^»17tt'»9 ’TtC’TSr-'fl ¥9f9« 
lHf 99 t¥ C¥f 9 ¥Tt 91 ct>t 9 JtC¥t 9 
C«ftt^¥¥¥ »r^¥t I 

f9f»l ’ftn9 ^*19 ^¥1 ¥C9 


r¥¥*f Slfsf3F9t9 mvf m ¥59 I r9C«r9- 
'5tC9 nfl¥l ¥C9 C¥91 ?9, 9t>it9pf¥ Jf9T- 
«f919 ¥l^9t“t¥ ¥9^1 nt¥'^jf«19 C¥t9 9¥9 
¥f¥ ¥59 f¥ 91 I 

f«lf959t9 9t59 'il¥fB #l^9tH¥ nt^®t9 
^StR'S ¥595¥, C9i5 ¥5¥9 
’rt7¥9 >195 ntSt9 ^¥9 ¥f?59 f^C»!nt^t9 
^39 ¥r5<9 995-C*rt¥l '« ¥t5¥l-C*tt¥l- 
isf*! 959 9t9, f¥¥ ¥1519 ¥5^ ^¥¥19^ 

sft^5«f919 C¥t9 ¥f¥ ¥9 91 I 

^¥¥t5¥ 999 959, W <«| ¥t^15t599 

9J99t9 ¥t¥¥ft ¥9 1 9tf55'5 ¥%9 fn¥ 
f¥¥5'?9 9t¥t59r 9t¥t9f^¥ 3191 C^5¥ 

599 49^ ‘fl«t59 •i«¥9t9 '619 ¥?t59t9 ¥9519 
¥59¥ ¥ttt¥ ¥<« ¥tlt ¥91 ¥{5 



!Slt^ 'Q 

31^1^ «ii«tH« 

FC91CJ? I 

sfjt^ c^ftrfe^-rsj "fv’iit?! ?t*it5f^c^i 

^19 FC»\ 

I at»it?r=?^ ft«f- 

^CTIR I 


»T^<rn 

‘uRtI, ^tfap^l « ?f^ «ltC3|ffl¥rt c^ 
’T¥»! «l¥C9H H¥»lt 

nc^’l'll C^zm ¥tC¥ m^i ¥[f«f¥ 
nf«*)tci ^nf ® i?e¥E I »ii3i^ ?it*rrtf^¥ ai^ 
^tc« ¥t<¥fl^rc^ «rj!itn ¥?ii ^ri, 
m9 5t3ft9fs(¥ n^j 
*ra ^^^rca?i ¥31 I 


wr«it!5*rr«r^ 


««¥{B 3Jtr^ffl3l « ¥f¥t*T C^Vf^f 
«rsrwtf%^¥tc^ ¥Jt^t3r<Wt3\ '®C*f3 
*rt«3l cnc¥ I 

C3\Pr¥ n?t<i53 ^P\ JlT^C¥tr¥PTtf^¥ 
«rTtPr® I 

( ^t|-f5f-^tl ) ¥tS*(tPt^i5¥Jts! r®|%»rR3 
C^ 3r3 ¥tf3¥t3 ¥f3C¥5T, 

^f3l «i^r¥ <ii¥f5 :ifij3t;r 
3<S(1 ¥C3r¥5T I 3Jt^:¥tl¥Wtf*l¥ ^itPfC®? 

C*tfi«fSlf¥3-N *1^ I 3^3 'Site’ll 
«3{5 I 

^§C33 f6^«ltt33 §n3 «f«f 

fifUN ¥13 0131 cnc? C3 15^*11^33 
3¥ ¥31 '3¥{S ‘n3^¥t3 33m 

i5^3t3 »3| ¥^3 «rC3tC3 i3^f-5 

fxn^ I 

41 33 n3*t¥t3 3tlC¥tC¥C3tf3¥ «lltf3¥ 
«fC3t3 ¥31 ¥^3:¥ 33 to 31 1^8? ¥33 

f3C3, f¥¥ C331 C’tei ¥3lt¥3 4¥| 3¥3 ¥3 I 


«l¥ ¥C3¥f8 33t¥t3 4¥ 33133 f3^C¥tf33t3 
4| 3 C33 ¥t^¥?|' ¥e^ C331 C3C¥ I 

4l '6^3 ¥lt¥ft3 «lti¥t¥ C¥t3«f33 
f3«t«f3 3¥ 3te3, '¥35 3t«tf3¥ C¥t3®f33 
C¥t3 ¥^3 511 I 3C3 ¥3 Pl^f¥¥ 

¥Ttf3® ^«r33 4¥ll 3^tC3 4| 'ef«l 3t3t3 
¥15 ¥C3 I 

3133¥ W¥ 3C¥3 ¥^¥'«f^ C¥t3 4¥ 

ne33 33C33 45^¥t|3 ?«f3 ¥C3 C¥t3- 

f3^tW3 nC3 <Stf%C3tC38 ¥!¥ 4f?C3 

C3i:« 3tc3 I 4| ¥t8e3 ’te33e¥3i 'e^3|83 
¥t3'« 433 4¥{5 33t< 3T3¥t3 ¥315 
5t3, 3tC^ ^ 33e33 C¥t3 45(¥t|3 ^«f33 
¥tW 3¥ 3t¥C3 I 

^^3C¥ 4¥l ^ 'SIf 3t|C3 C3 

¥3. ¥jmrC3 ¥It%® ¥t¥ ¥3 31, C>r 
¥3 C¥t!3 33¥2f3 ¥t¥ nt'«3l I '«I3|5 

433 3¥3IC3C¥ *r3^¥1 ¥31 ¥1^. f¥f 

¥9ltf ¥ ¥t3:^ C3i f¥f ¥33 3|t’TC3 I 


4¥ 3i¥i 
3¥e33 33 
Win 





«^nt«f5^ I «ii^ 

§*f?5P *ffi>rtc*i •ft'efli ^ mw 
«pi <rti^«»*ft*r=r '« '8t« ^r^w- 

«tcftif5r I a ’i? c?in «fwt®fr^a 
<rtm c?c«r 

^f^ft'8' «fataf5( 

C^n 

♦iif^ c^h ^15 I 

4:«'NfWfl csn <ft® 

<rt^-iT^fl’f*f 

fens fsiis CT'SSl VI ni I f<Fi ofm 
cncf--«rWc?s c^t^ c^t^ ^trir 

ntwffsj sjiiss ftrns n^cs 
nfAstci fe^ns VI cs, cnfe ’?twi 
sristaR ftiBci's 11^51^ nfsaitc*! few^i ntisf i 
ffei'flfefef^'s msics^ff^tn cftiafe fen^ 
n«^-n«ffes fv ntii f^i 

nf? fen^v nsif^ui »<ife fef^^ ntw n^s’F«i 
wv nttffes "itw ntitr=Ti v 
wrt nR»« «t<»i sti. cnfe ntiws 
c^ fife, iiffff oms ntw- 
n^'6 V I 

c¥sn Tfwarsjfe snt, whrt nTr< 
fe<.ntsws n’s feni^ jtw- 
sjffti ntcss 4s«« -frt 

nfisf«« fn sis sjsftfs¥ cntw « 

frtwfi <f?H ntf sii I ftcsrfe fe«.ntfsj 
ifis fin:^ cw w stni «rcit«f5(. c%^f^ 
^tf fenijp s7Tit« m ts i 


nt^sj« *(»rt«f n^s’R'fs 

nif®? *itsT 

nsif® I f«if^3tcs ntw fsw w n^sns 
^smts I s^tcn 

»«^I8 fscns nsif® «ttf^fi5 i^if, ntrf 
S911 V n^ffe (Freez- 

drying process) I «flfe nSif^S fcnt 
n^r^<9 nwKc^ fvVv 

nsif^sstsi vzTf nfsn^ ^scnfe ^sw 
wi nf^s fe«R^nt^=r nitnfs st*^- 

SF^s st*nc^ ^sl I cs ^ffei 

fens ^^s ^cs «iife fs'9’?)^sn ’fsi fs. ^ts 
«ssin sitnji c^m sts i 
fifstsJT-f^^^s'sins ^tffe-ffstsn-fsTi^t- 
viv c^ firsts fens fsj^s^n, 

sni V f^S*f si (Phase rule) I 

(fife ^v^ cs n^fsm itsi ^tfi- 

Vt ^1 F - c - P+ 2 , csntcs F 

nfss^^s WfS n^njl (Number 
of independent variables) «fSFtn ¥CS, 
str^ stntsf^f nf^sts m V Number 
of degrees of freedom, C fenf^ niftif- 
n^nn (Number of components) i«S^P 
ntsjtssits enfe nfftsfs «i5 ^v\ ftst?, 
1514itn ^rs I 

4^nii srtfn cn, wn ffesfe 4ss(n ntft« 
ntts i sm—’sftn (w), (sf*i) '• 

•stCTtwfu^Ttn fefsi^stft^ tfentftcife, 
iftscftS stints cfefwtnfsf^jtn ^njWffefe, 
fefe. f^. . 







) I »Tr«r ‘<^ (Hi'tl ’T*^ 

( ^«f1—®t*r <8 ^ISW '« ’Tt*llt^’^ f% f^1 

»i"^<?K*r ^i**i ^1 ■»tffl*r® I c*T?itn oc « s-l cfl'ti c¥^»i 

I c^q^T—^«*» Ftrn '^r»i? *« OB '« 

^»5t¥ L-V c^«ri c^^®i 's^s^'e * 11*11 «J^M 

*rni*f® *ifi ^«r*r ^rs 1 

c*Ftsr '6 c=l, P“1 ^f'J’t^ c’l *rt*iTt^iti 

*<1 I ^?[»^, 'e »ii^i5 *(tai ♦t*fK «B^i5 

4 ^ fqg'^lB «ftr’?, '®*r*f '■T^’it’f® f^^*i «i5;^ii\ 

t^*>l8 *rt*iT *i<fl— F-C-P+ 2 - 1 - 1 + 2 — 2 , 4flfc«ii 

»Tt*ijt^^i, *Tt*;Tt^^i 4 ^ c*f, 4C'«Fi35 n*rti<9 «l^Tl 

4^^ *it*ijt’i^ I m e c^ 5tn « c*i!6 



32 

—► «^tpar (t) 
f53I 


4 I f«5i^ c^^*i fX’^ I *pr^ 

*it(j 4^16^ f^-'Bi^'^i *il*fj ’ti*r I C»l, P- 2 c^ *it*nt*n[t® cft^ 

is^^i «5trn?j *n:«f n*rt«f ^ «itr¥, w 

c^ fir® F-i-2+2*!, 4r^m 4^)1 Mar 

P-T-c^ (Pressure-Temperature) «f?- UWa 5N,.^IC»1 

^c?r^ I c^tsr "« 5trn ♦rfipr^sr ^^tcai atf^i 1 

8f»! c*T Mr^, 4| f63[ wtM ^tai cn c«fc 4 MaiWa 

*itai 4 ^ fircai mm *rt«ij *rl5wi *r*f*r c¥t*T »rt*rit^Mi 4^18 •frti^ 

4#|8 c»4ta Mai «t4tn ^ai ^wn, c*isi*i f^srlS 4V >jtw fa«t4 4it, 

—AO caM « S-V“4a 15^1 SH « C^-l, P-3, 4a\ F-l-3+2^o, 4^ 




w*i 4^iB « 5tcn c^ nt*?sr vu 


•(Ttl^Fl 

fe*lf«fe«s ^VSK ^tr*\t5ill C^ZW 

^3iri 5t*f « 

tii5n[sfiicf cHzw ^ar 

fnn ’Tt«il I '*1^ ^1? 

n(c^^ ^r»\i ?rfc«{ c^, c^r 

"ita sir^« 

*fRi‘i® na fetw'ntissT 

naif®C« 59 ; 

f5*lf«5l-f<9f!«*l ^9? « >Tt*iii- 
f91 ^9 I <ilC’Pt^ F— 

1-2 + 2= ta AO 

cfl<tt9 ft9i 4r*ffn« 5C9cei C99ti5c? 
9«11 9t9 9919*9 W’F I fsiaf OA 

OB OC C99t«fil O fisc's *19'^C99 
nCW^ ^C9Cf, O f9^C^ «ft»|9 

f^^lB 'Bf99[tl 9'^*lt9 9tCV I C9 ^9»®1 « 
9Un 9rc*i9 ^1 ^tr«F 9»ii «f:9i9 

f^-f9^ (Triple point) I 'S^’ 9*11:9951^^ 
'6 8 1 f9; f^: 5trn 4l «99T(1 9i^ i 
ft9t99-r9«?1^9C*l9 «fC?r 
99V:f »T9t»fr9 9tt'^ *tf9'r® ^91 I ^9^ 
f93f 0*9^^ 9,9ri 9tts5 C9. «<l| 

9fet9t9 ^C^tW C9 5t*1 'Q 

9F9ft9 ^1 9t9, ^1 fl»11 8 1 ft: ft: 
<« ft: I <<19 C5C1 ^55^9 *ltt9 99¥ nC’n 

w 99 »99^ 'i^sr fttl'itvam 9qC9f ftf 
9C^I f9'9?t99l*l *[9 5199 '« 

^9*11 99t«Fr9 8*1 ft: « 9't:-'fl9 9t9J 

n^9t99i 9t91 ^ftlS I 

ft9t99-ft«?f99ll9 «l*rt<^C95 


'Hf t9 «lt9«f, C*I«ft 9W1 99t#I9— 

(9>) C9 ft W ^9C^ 9r9, 

ftw)f9C99 5T99 »1^f*l ^flt*jft«tC9 ft9l- 
ft® «T99t9 9t9i:^ 9:9 I 

t 

(9) 5Tc^t^9 C9cn ft^ftfam TO 

^f^9t9 ft9t99-ft«^¥9‘l TOtcfe C9ti? 
6tn ft9tf9^ ntrtcifa 99C¥9 9l*’1-5tC*f9 
«ft9 ^<>-1 9t9C® 9C9 I 

*f9ir«—;9 ^f5 9tt*f ft«^t¥9*|- 

*I’^f ¥91 99, C»I«ft 9^*11 99t3fC9— 

(i) *t9U<9 f99t9S1 I 
(^) f99tr91i *(?IC«f9 99¥C¥ 

«t9t*^C^ 91'^f 9 ¥C9 9H ^D|5 ¥91 I 
«r9Jl 9t*ffB C9 C¥t9 «r9ft^ f99t93T 
9CS ( C9ft'9tt9^9 ) »l'»t9 ¥9l 9t9 I “St^- 
n9 f9il9 9tcn9 wc? *rfWC¥ 

Il¥f8 ®Jt^9t9 «rc¥tlfe ftw ftW9 4‘rt^1c« 
^t9 9C9J ^tn 5l¥lft|’« ¥19 99¥t¥ ^99- 
ntf¥¥ ¥91 99 I f¥f ¥t*( ¥’l»f*lt¥9 
C9n '99S1^tC9 ft931'l ¥9l ^f&¥, 9tl¥ f99tf9¥ 
n9tC<9 99¥TOfnC9 ¥C*inf9‘f¥ 91991 
¥t9«| ¥t9C¥ 99¥-9tt‘*l9 91911991 9^ 9C9 
9tC9 49^ ^t9 ¥C»I fe99'*rt'®C99 9^C9 I 

Z^ TO c:lfe ¥t*r ♦lf99t$C¥ (Plate heat 

exchanger) ¥*I nftstft® ¥19 95tn 

’!¥tft^ ¥91 99 f Dielectric heating 

9(991 ¥ttc¥t¥rj¥-iftF »T9»t*i9 <f*rt^i:^« 
^tn 919 f9¥’?t¥9*r ¥91 9t91 

9tilcaFt¥t9¥ -|f^9t9l f9¥?l¥9n-«lfip9t9 
f9¥?l¥9fr 999 ^CT¥ ¥9 *1119 I 

f9¥¥^¥9t‘I9 999 ¥Jt?59t9 <n:¥ni C9 
91*9 ^V99 99 , ¥ti:¥ 9tflf ¥rtf9t9 9W 
¥ 5t9 lr«f^9 9t9tC9J ^9l^¥ ¥91 99 1 
TO¥ 999 ft¥’?l¥9r*r9 C99 9f9¥ 





f^jjtfii^ n?tc*^?i f^f«a ^c«ri 

«ftf^ ?1I, TfC^ ^t*f’!’l't»\H «t9!- 
<5tia ntw I tflijn 

«rft^?t 5lt*f SI I 

nvK '« ^r-rtasF WNs 
fimcna r«^a fwc^ njtn ( 

ftfsjsN ) •irsetf^'® 5frir« fs®?|afsc*ia csn 
'lalfg^ 4S1 I 

^srfsr ^9\5!ra -iis =?f^ai—■5r9Ff« 


'®t« <ft«^»lT ^Its I 
( ’T ) ««^ ♦nrt^ >i"t^sicn 

fsti^ ^1 ^«si wts 

SI C^ts st*ltsfs¥ 

=11 I >ltsts*l <^15 

wias^ stcsF I 

(n'rt’Tcsf f^stssF sea 



fs'9^SFSS-*tSif^S ^®l=TtS 0)^ »rsif^e^ 

(=f) *fTrK 

’itstss^: fsjsisfti I Te«j <flw 

srfe c»r«f«! ^f|^i 
*IStt *^9 S« '»lS'?tS 1 %CS 'BTte’T f f^SI 
'4ft^ *isif®e« '®«i 

cssi Sts SI I 

(s ) fsstss-fsn^ss*! <*(5 fsa ^s»^ts 
=Fal ^ s^s ssWs %sta^ 

=n,w ^ta st^»iT 
*tste<s sirs' i ststss fa^^sfss- 


SI cm^ ^ts^ fss *rt« ^si 
sis (ns^ «ts sicis fstis nfss^ stl» 
si I 

ftiStSS-fSTI^SSS SSif%S STSftS-—fsf«W 
ciptig •{if^ srs^tesfl SCSI 
cs'ai^fs f^s ^scstnj I 

(>) stsj-ftcii sjs^ta—sK»r n^i^cis 
▼tr«r <sl *tsif« 45^^ I st^sr it9f« 
ssfcs^ st^srt^f •f?tf« *tsif«r« 
fsT»s ^rs STOSS'S s^ai vt i s^stes 
f^stas-f^^tsfam *tifir« cs ^s stivs 





^1 f^c3i 

^ncii 

^rai f«"tt^^ ntrt< 
« ^ '•tn f 6 t 55 «r^fn® 

?•! «Tt^tcfe «t*n • 
«rcftii ^it^*it*i *?fS ’vcfl ’I’tT frcf 
ftf*nt«i ^titn I 

^* • f®*1 

flt’ii I 


fj\ ftf»i«t*i ’im»i5 

»titc»n ’tf^l^’t «ltf«t*l 

m ’at'fi w 1 f^’<- 

®^a f^. 

3ft# f^*it^^ 

Wurcal dryer I 

^It>f 




nw >n«tiu ftftJrt «mit» «tfnfi- '•tn »t<i fit* "Rw »n 

^cf« w ftn •ifwtfSi's w 1?»ti •s’R.’i'fH 'I’fWt* ^ «* I 
ftti*«i «t»tii xrtw «» ftciti* «» ft»rtf=.-fi»*^i ^«. v^n 
Wt^ ftm «M w Pm Pm ^tmi «* ^tw 



cfrt^fni 

491^5? (Suspension) ^«fa J 


0^6 

(w) ar^ft^ 'Stnsi arft^t 5»1 
»4ic« •tfse^jjf «rnt^ ^5i 

«<IC® Ft*j «rCH¥ C^Sjj ^51 

^r« ap® 

^tC¥ I 

(^) mr’® ®t*f->f'^r»|5| ^tan 

^C5(^ 1 

(?f) (H^ ?fC5 ®it*r-Ji^fq5(, ^rfa^ 

« ®Tt^«tJi «rsrtsr ^csia 

?i*i5<t?r I 5T^*i 
atsqsr 5?si-f: ’itcs? i 

^t9[5ta 49 9T9^t9— 

^9t*t5 ^t*15t9 JT^Sf’FC'fS ^IW 4j5 

49^18 *f9)f® I 4C’J'C3J 4^ n^if^C^ 

9»?1 fl Lyophilization I 4^ *l9if®i:« 

f9f^ «f9cn9 ^9t^C<F f9«’? ^C9 « 

419 9^9 ’T^9?^*l 

?F91 9t9 I 


49\^9C^ Ctt^ C^tl» 4V Vtr59 c8lft^C9 
C9i:9 c8^ i8^9«f*iC¥ 9tait9 «Ttfit^ 
9cai9 >i:ir c^t’f VC9 ar^i^sfcv vf® sp® f9w 
®91 ^9 I 999 C»T®f^ 9"4?r9fcn f9W 9C9 
9t9 ®99 ®lt=5^9t9 «r99t9 9f9C9r9 C9r9 

919’?t9 9ti?tt9T f6^9'9fil9 f9 4f9f9 
99i Vr9 C9«91 99 I 4^ 99^99 4f {8 9J9TI 

' 0 ^^ fsc® 4Vffn® 9i:9Cf I 

9J94t'®f^ f99t99-f9«^V99 

49if® 9’!^9tC9 C®9V, fi51 « 9t>lt9f99 

4:999t9 CVC® 4f® *tf99tC*l 9T9^® 
9^® I 

'5rtsitr99 C9ti 4C9C49 f'SS^tC® 

49t8 T9tr99 f99t99-f9«ft^9tn9 
5t4^ V91 919^9 I 4^ ®t99t9t9 «rC=lV 
4^ f9’®9 V91 9^*9 I 


C(2jtf89 'S ®l9t9 


<2rC®TV «r[C99| 4t*l9t9:*r9 VW C4tl89 
f9l49®tC9 4C9t«f5t I ^91 «rc®JV 9fl9- 
C9199 5551 '«®C99 4V f9C-f9 ^H^-T 9991 9^ 
«rtC9 I 4r®T9 8n9r9ftf99 ^ « ®td9 
f99 %1 ^91 4V ' 8 tf® 4C9t9R^9 9t9t9f9¥ 
fe*ft9t9l CiVtlstfCVt^tV 9W9f99f 
Vf9C»J ^t«l9l C«rf^r® C9, I 9 I r®9 4Vt9 
^*rt9tt99 9t9j 4l^® ; 991~C4tl89, f®-49-4 
® wt9-49-4 !♦♦ cartiBsj 9^C®CV 5it^- 

* * 4| f99C9 ® f9Wt9** *iraf9t9 

• »I^9jt9 ‘f9^tV9t’I ® f«. 49- 4 .’ 
4991^911 


ctfC«f9^ 9t9l 4t9 «rt®TV ^9- 

CVtl99 9C9j| 9^9t9 I ^^9f9 '"TJtf^® 

^991 45(^t^C99 9t9l 9t^C5tP\Pr’T vftW 
t9l f9f®9 49t9 «rrtf9C9l 4ltf^C®9 4VtB 
f94*l ^^49 VW I ^®9n C4tiBC99 ^4t9t9 
9ll®^9 ’»lTtf*lC9l I C«tli89-'^95V 

f9l9I9*l 4t9t9*r®: 4?t9 

^tPl® 4t®9l 9t9l t9t9 9t9J ^f^lB 

* 4tf*lf9Vl f9. f^. 9R»|9f, 

4t4t9C9lt»! 



C«f, 1 






cerfew ’T^iita I 

f&cam ?rrti 

|^t« »«¥ «itc« ¥t^f%fn COOH'« 

«rtc« ^rtf^csn nh, «r^n vttr^ i 

o 

II 

'C 


ftar 

«rjtf5ipn 5rt«fta*i i 

«fitfii:sti «at^c®ii nt'^’FT 

fena Pi^9 w I 

C^5T»l *lt3I ?t^- 

C5tt^ nt:a () 

f^f®w ^iTftc^ ^tPi® «D^l6fl 

•jr^n C O « N - H f^iTcara ^tai •ta’^a 


(A) fsife5rt»i arjtfSii^l ^TtPi® 

(B) i»Jtf»lf®V >. » 

(C) caf*r^ 

^itfsc5!i ^ijtftcsn 

MHa '6 «|5f{5 COOH <0 *f «rtC¥ I 

*"\ 

'oritf^c^Ti «ijtf^® 

«ntf*lC5?1 NH# '« slls COOH 

'5r *f <tti^ '^rtfjirsii «iTtr»rt® 

’>»Jtr*lC5i1 NHa '« 4^15 
COOH <ar^n 'jrtc^ i 

fsfis nw 15 

<ii?l5®tfii^l CT8ai i 
(A) «nff^Rl '8{jtf»i® 

( 1 ) 

( 2 ) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 



R / « O 

, '' I ' I / I ; I 

t^H-vc VcNc 

I '> 1 •' 11 / 1 

« \ H •’ O ,' 




^= 1 ^ c*r*rJS® (C=o, N - H) f6<a 


‘«^f5 i 

cnn^fe® PllfSf ai (Peptide 
linkage ai Bond) ac»l ( ^'ifK fsai arfeaj ) I 

^tfesit «utf5iw a^t>(ai f^f5 car%c® 
ntfa i ’T^l— 


(8) «itlntf5i^f5pr 

(9) c*lR'ef!i5i 
( 10 ) 

(11) l|nj:ttc¥!r 

( 12 ) 



(13) 

(B) 

(14) 

(15) 

(16) «rTt*Til{5f ^rtPr® 

(17) «iTtf»i® 


«ijtf^i:^ ^rPr® •Tfl'ni cnnJ?w 

«f»i^ c«ili8=T-^l 



\pipVfpf‘-r 




¥ “ .^ 1 — .^-^1 HF- ■■ ^1 

S' •V'WtV^ ■i%»T7» WfliT 


(C) «ijif*ir=?l 'BiJtfn® 
(, 8 ) 

(19) 

( 20 ) 


vssff f53I ^ 

<4 }§. 5liJT 

cn*tj5® 

wt?i ’ti^^ *1^-^' c«rti5^-^^? 


r ‘ 

I P^Mj. 

OH 


«5?N ^ 

« c®t5i 551 «rt^^ ^Ttfei 

^55^ ni^ ^t*5t« «tu®^ 5^[Ttf^t=i^ '^jtfhi® c^ ^ vNfiw 

^t^*i I ^tc^» ^f^wt*i *^1 ®rt€!i 




c^. w* 3 


sf 'a 


«»it1%T5n i c«rtl53f-«ri nttrf- 

iww: CT»t ff «Tt*rftv 

'fW^ f^cqs few'll 4^ WCfr^ 

c«rtl53inf af'5V5’« ^f®it»i 

*r^ u I 

c«ftl5ir-»r^nwMi <rf^fl 
&Tt»r « F^rs <rtr^ 

^^C^SrtSfC*! ^itfs- 

c*rtf*T5J ^ ATP srtt^ «fTt5 

\9 ^itPrr^i ^Ttf^r®- 

'oPnPF nfasnr ^Ti cw^r i ^jtf^ 

« ATP-ii^ «rjtf^pri «fTtf%»T '^1?- 

—C—T— G —A—^T_ G — C— 

I I I I 

—G—A—C—U—A— 

t C 

r G 

T 

fe-45T-^-? 1*1XF 
^tfl-43r-<ii ^sf« ^ I 
^ ^ I Ifiu *f« 

atifjf»i[¥ cil5^>rtr^F ’ftci flttcri- 

CWtCTF ’Tf^ ■^tfjfFi ^ I 

^f^«rT^ »rrlc^sttirt*i c^ '•rrtfttsn 
^tpT® l?^»1 Wtff. 

mwjiw < 4 ffe vftFi r^-t^ Sfrt^F 

^-il^-OHI ft«1 

’if^ "Itfiffl Thr (flciw lytw) I 
c«fttfe:5r ^trht'ns: ^•t5«tTtPrwi 
«rtc¥, 9?^tK 

f^tsTi «rr«Tfi5 Irt^ftw 
vfihn 

c^'rtt¥i 

^5® ^ a(i»Twt« irfi-43T-<®-'# «r^ 


4*f-4 4!^wtlwr 

f^*1 iRTtf^Csn ^tf5T5 
’f^ST ¥1311 ATP ¥ ^itfsft^n ^tf»T¥ 
^ffFt4jt¥ fk®! 

¥ ¥ ¥-<11? ¥t? I 

<«¥? *IWJ 1 %- 4 ¥-<fl 

«ril ¥t¥Prtf¥ « 1 ¥t¥f¥¥tc? ^ 

<!>¥¥ "^rtra nffl¥® ?? (fini ) i 
?C«rT ^ ¥tl-il?-ll f?^- 

'll?? 'Il¥t5 <1I¥|8 ¥%1 f®-l|?-4? 
'ii¥f5 ^jtim f^^tn 

*r%® ¥t?; c???— 

<4¥f5 f®--ii¥-'ii ^r\zm 
¥t?-'ii¥-'ii I 


f®?i5 C¥t®¥ C?Pr? 'Sr 3T¥»l 

^tf?C?1 «rTtf*T® ¥^?1 C?t¥«t? ¥1 

?|tI ¥t« I '4^»¥ 
¥ltf-!ll?-ll-? f?^S C¥t®? 

¥r?¥i^ f^srfS c¥¥x?p- «r¥? trt¥T¥t? 
^ *rf«r-tr¥ ^ 

¥f«* 5 t<«tc¥ ^Rir® c¥c»i < 4 ¥fe *sf 

c<rt^-¥t «r?r« vt j ^ft? *n |rt¥r¥t? 

^tf%TI ¥t? 4?^ 

«mf¥u?i ^TTtfTO? nfir® 

td»?t? ¥1? I 

C«rtf8¥ 5f^WWt*r? WI^*<4¥-4 
fsr^?tc*r? ¥tto ¥rtc*T ¥l i »niif «ff^- 
Itfei:¥ <il¥ft ?rf if »lt?tlTTT 

¥?i ¥t^¥ ntn I 
<4¥l8 ii|tf*l¥t 









Ort^cn ‘«fl5 *5< 5»in Ittvi 

I «ri):na >11^ ( f®r=f »it^tr^i ^sri fj i c^^— 

?J 1 ) 4 ^^ 5f^9i ^1 4^15 *itar '•T*r«l8c« 

^ ^ta-<< 5 T-'«) 4 ?^ 5 ti :¥3 (lit»r- 

C'Sffli ^31 I ^f?r '«itfl-4H-4 ) *(t«jjc*f «itJTi 3?i I ^:*rf 



85f< fsa 

(?F) f®-43|-4 '8[^|^, (<r) f®-45l-4 

W f*»^f3nitr»nt »r[«(T fs* 'Bita-jisi-d} fs?^f3F«^t^®, (n) 4®|5 

^ ^TtC'85 f^9t5f ^iJ-4^-4 

(rna; ($) 4^15 'Brtii- 4^-4 f®- 

4^-4-^ l|ti:5 f^tci, ( 5 ) 51®=T ^s ^tS-43l-4 

() ^t«f f®-45r-4 ^tf^i 4^^ ^fttc^tsttwr^j 

flt^lT3rtc*;^r ^*r« »^tfniii ( 1 ) 'Bft?r-45^-ii c«r»Ti^ 

4ltfl-4S(-4, (3f) SJ^ (^) 

Wt?I-45t-4-1^ ^Jtf»r® ^ 'BltS-4^-4-1 ) f^Wt^ 

( 43 ) ^ 'Brtfl-4?-4-i ^*f5 4?iB ’T"^<” 

(B) ’rrar'^c’T c«rtlBsr-'«i^ ^t^c®ci 1 

4<R «fir ^ 5r^9\ =riri CTPiart '^f- 4 ^- 4 ) 

) «mt«f=r I IB, ^tfar, 4iFi5 *3[< < c^rtlBs?) «rw« 

f5n;*i^ l®jtr? I 4fi?®TfIB I 





^tfll "^9^ At^Ttlf^^ fiwf? «r?T’P- 
'stw c^t’fTN ^Fr^f 5(1, 9t»rt9f5i¥ 

fiwti iiir?9 ^ sn, 

‘Il«f»l9f 9t»Tt9f^^ f»9l «lf% sp® 

>1"^ ijtir ^tr¥ I c^aif^^ir? c^^rtn 

c^TttrsT ^5iiT»rv9 fenftfsr's «ii3 

*ftr91 

f^t9 i?^?r 3T"^< 

nt'«9l 9t9 1419^ ^t?lt9 «1T^ f^9l 

W95 ^jf ^ I Jlt^tfl*! ilt^Tt^fwV «(5* 
51^ ?8f9 

I <flm ’Tt^tC’TT ^9C?C?9 
'e 

I ??t9C^tC99 5[C«fT »r^»T 9tnt9fi(^ 
fiwi '9^cf. ‘flcif m ^9 'im 9t»rt9fi(^ 
^1 <ii;[9ftl*(«f»i f3F9t9 «rrc?V 

f9 sii, ffi f^-i?'5tr9 «rvr9tf^« 

^91 

9^9199 •I’P »1» ^ CVtt99 9t?r1 

Ft^«l ‘iffe ^C^t9 nils 
I’rtl^t’ftJ I C9't9'«f^l f991J ♦ff99^i1- 

%9l 019 9t9J 9(? ♦tWt< »9tn9l ^tflf, 

'9rt9t9 4nt9t9 *r*rt<« 

•fl fC9f I C9f®« 99tlCJTtC^t*r 9T99t9 ¥C9 
^flt^ Schoenhcimet C9f<ratf9 C9, 
^Vff Frh’Ft^t 9t3Tt9f9¥ ^TSP* 

nfir9^9^*| ^9'9t9'■It:! I 01^ W^t!S(, 
9tisr « 9n:*il ipi:99 9ft9!i9t9«i 


«Pt9:<r:99 ^w!^l^ m ^ 9t5rt9f9f 
3^:% 'srt99i ^1 c9tc^^ c^ 
^Itfs! 91 I 9nt99tntC9 0|5T9 !t'Q 

!9r5 ThF«l 5t*f, 'Stn '« f9^r®9 
9T9i?t9 99t^ 9:^1, 995 wlSn 9aint^ 
»\t»1tc^1, 9^ ^C’'pt9*l I f9! 015f9 
9^:! C99 9t^9tll9 -nK I 
!C5f 01^ 9t59t1^ I 

'^5^Sft^C99 9tw >pr:9i 9t*rtT99 *55- 
<19:991 9[9R^ f!:»15T I f9f!9 991*19 
-i^t9 9t:^i:^“r5T C9:9 99 ^^^9:99 n9if« 
■£ft6t99t»I C9:9^ 1 hf^9F 

01:9 C9t999 0J9^ C*(\9lf99 ^C’f iC! 
^9"?, ^1, 9^. 99, ^91, 'aftJf^ 9tW 

991 9:«1 I f9f 01^9Ft^:99 W 
99 9tai ^9f9'>«t >V«o 

Anselme Payen 019^ Jean Fran¬ 
cois Persoz 9t:9 !-aF9 t9Wt9^ 4199 
oi;^9rt^9 5t9t:fe«f ^99 9^9 019^ 
9ftt:99 9tftfe9 ^9fi:^;9 oit«M Cf91 
ttonti9 *9^919 9t:^:^-r9 wi 
9:9991 99:« f9:9 :99:9!9 C9,019 ^ Ifti:! 

9t99 019 99:99 «rf^ 95i? «?t9:9t9l 
«a9^afT^9 99tl8 «r99 9J99t9 9:99 f9«lt9^ 
Kuhnc ^b-v. tlt:9, ^cl9 9t:^^l:99 
^91 \9t:9 ffiw I 019 9t:9l cnn^r^t 
i6^*r,^9, 019^ (St9t:bF «i^T^ 901915 Wt99- 
nwn'ffl *rf9S9 9t9i ti»i i Knhnc c*rn^f9, 
il*tf99 «f!f^9 90P 9rt99 ft99 

999^1 «r9t9 9:99 <919 ««C?9 >lt9t99 



C*rsT I Berthelot, 

Duclaux «lt?l'e 

cwv «r»n- 

’Ffli ^um. I 

firjsF— T: tot^^csF®?—ti. 
f®«ffiirf9C’Trf^^r3Faf--^J>'si»’ 

C’TtSlfl «rJWlc»l«f-“i:98ir-’iri | 

t%« '“iWC’Ffl fniC^T 

‘4«r; c^5r? 5it*i9^?r 

^tC« I <i|S^Wt^C*lfl 511*1^8*1 ^^r, 421 

Cn ^*f2 5FC2, ^t2 =it*lt5»ltC2 I 

iftsr 2t«n:^ c^, «rc«T2'{B 45(afllc*i2 

^21 f2f«ir, 4^15 f2r*n^ 4^aft^*i 

42f{B nwTiifl ^n2 1^1 ^121 c2 

fens fuFSl ^ts, ^tC2^ 2»11 1^2 I 

c>it^t# ntslirfea srtws nr^f fe^C2®?*tc^ 
‘ase’ ( 43?^) n^Tsfe C2tn S^sm 43^®tlt22 
5»t2 nt^Sl ntcs I cn*in-“44fel 4^TSft^W2 
of’eii ^C2Ci '«rjtnc2'tf»i ffe^tli^l- 
f8?i3f®f I 4fei fens 

^21 s^rs 42^ '®tr^ «ritfn^ «ritnf®^tlr® 
n^*r^ I fest^n «rjtnc2Ft^ cnis^ 

ns^it^i, nf2C2 f^cnfe ?:nl 

i 

^fnfe «iTtnf®^® I n»\cfe«f— 

*ic^«f, si-fe fsf^s fens 42^ nitf ifesf— 
njt 2 re^t«f fifns fens fifsi «fcs 

sin 4Hf2 4Sfn sts swif I cnnjns 
f SnjpR 4^ sts®fn c¥s ^ml ? 4| 

sstns nts^ins 4fe 4n^8ftls«1ns 
nts % fi 2 fnisfin, s*tc 2 ffe ^tcss sts 
si[ntisi ?[2 fs I cnn jns ntsfe 
llieodore Schwann sjs^ts SSISSI 42 


ftwm [ %'H s^, *r^<w 

stsi ffefs cstsftr® cR 2 f|ins 
sins SI 2 T sfests fafiss »Rt 2 Sf nrr^kf i 
®t2t2 cnn^fnn ^FntlSs i 

4saftls®fn2 fsins ssm fw 2 t 2 fens 
fsfes 3FTS «rts 4v ssiss snn® nts 
c?« 2 i i^csui I cs ns 45(sfT^s artssffeTti 
«lf%CSfS CStn *221® ntStST 
®tcss sni ^2 4ffrc®ar} stsi c«ttf3s 
®t«rsts ntstsT ®is, ®tstars sen 
cfrtfe«fn{5^ 4^aftHstsi aTtsisFtcss fsfe- 
f^tn St c^aftess sesj s^sts tsfe%¥ 
'8ijtfn®'®rni^ c®c«r cs 2 . ®lins sen fsfe- 
SF^eSW f ^tsts 4^aft^s 4^ 

nntc^s c?tH c^n ^in«Fc^ n?ti<s niw 
fnc® ntis I 4tss sni ^ Sit^t^lissf i 
4^art^s'«fns attars ^4ts ftwts 
fent^SS CS«21 St2, ®tS ?-4Sf^tS Snt fISF I 

s^ni 4tinfe srnfit i 4l cniils 
^ts 4 ^f{B 4^:^ts^ f®tsratt^2 fefts^nt 
t®tssi ^jtfnfB I 4s SI27 str® 
^jfni^t?n ffei^t^cstfsfissr sitis 45^4tfes, 
sts ^trnl feisrn ^rsf^ i •^<s 4fe 
fel®fn st^ stsj c®cn cs?t 2 i ^irtn- 
c^ti^ens SCSI «fisn ®scn 4si s^nf^ts 

^cs 4S^ 4HfS 4^aft^sfe nt^ ^12 '81^ I 

4s ss'tar sinf 4f® m t2t^n autni^t^nt^^ 
^Ttfnfe «iTtnf®2t^i® *tfs*r® sfsi i sntssi- 
ntis ^ ®t«ft5 sssi® enrn ^ffeiars 
ftfe® ^itni^Ft^isF ntnfe®« ®i*ii si 
artfestiss fens fsis ^tfn® *fsi® fcs. 

41® ^®jf 2 sr fe®tins «n 2 tiR, Silts 
sftistafsfei ®si® 'sis fsstfe cntiss I cssi 
cncs cs. 4v ^1 ’nitncstsn 
fifisar ntstss fes*®ti®fe 8«*** s^jtnislsn 
st^i® 4^ Isfsife «ntfnfe ^tnffeft^ 



*ttti l fFCf'« 1 «ii^ ftFitii iWiI^ 

¥tw ¥«r5 *rtr?r, <<r3t ¥fl*rl5 :— 

2CH, CHa OH + O? -► 2CH., CHO + 2HaO 

«lTt»lC^*I (iil5[lfti^) «f»T 

A Gratis fifi ^*f ^^ I fai^tir «f»i nra 

2CH8 CH0+03-> 2CH3 COOH 
^Jt»!f®^t^® ( <0^^^ ) «DtrJT{B¥ ^t^® 

c’^ f®f^«ft« •ft'sn «iii»i m^\ ?r»T c^i 

twf^^ I *ft® »ii ^w c»lw ^ I n’\ 

ifi I ^ ai j 

*ff Ufa c^jR aa? ca «r^ata ucira atntaf^^ (CoHigOe) 

aa Uft aa, ®tc® «itaai 5 itata*i®tia at«i® «itifaaf ^rka nfUj i ^t^a 
-i^ata a'ti^'^na a»ic® nrfa 1 faf®a ac>ia aT 7 «i ai yai ca®ai 

aana ["t^ai-ajai ai c'>r®»ita-^a*i faf^ atai w^in »«• c»r. feajita ^ catn 
aatna v«s[artlcaa ’yaw ^cla aftlcaa? aci 

*ffa*f® aa I ««al ata a? 1 <« 5 ^«rtta- 'ed »iia^ Jf^ytar 'e a'^c^tiara 

«ft ^ch «<ITI fim 

,1^, c^n «?t, I 

arat*ra a^ai «Jca»r yea laai «raa at® caca . ^ ^ ^ 

® ytaa ®tcatartl® ®aaa aa 1 yt^ir 

®i® awfa®ta yea 1 ^aa ^fleaa »iii^- 

®rta®f^ yea ®ei 1 ^efea n^^ytla- ®teatarTt® ’Trta ^fpra ^tytea 

'®f^a ata ®t^eaw, la®tc§®, statelar« yea ata 1 

C«H| aO* >> 2CjH.OH + 20, f 

ir^eytar (®[Tt*\eyty»i yt^a ®teal®rr^® 

l^*r caey a® «f®® «t%atl5® ®if® ® ap^e^ty ya i ^a)? ?! -r#ii utatt 

attSta I "ttey ^y 5 -»i#ai (Ci, yf^eaeara «r®tea ®fTr a e f i yc*t 

Hj, O u) I ^ch ta®te)*® «a3taft^al8 nfmyai «r%ari5c® arc»w ai^aar^taW 
»aa ytc^e4*ra fvata 1 tyja^r at ya ae»i 'aey m ya 1 «r13pat- 

ty^^ata anca w. ^y®ta catn t8e® ®t*r ya, fy® fey®tcy »y‘cy. 

yae® <al <iiy,ytlcaa «r®tea ^y[-t#ata •aa aeaj faafii® aKc® ya a^ai (ayyl^y- 
»Tcw we»ti ^ ar^eatn ya w a^eyt® ®f»i fafapa yea ata 1 
Cn H|) Oj 1 y* HfO “•yCfl Hjj O 4 "1" Cg Hi 3 O® I Cg H^g Og 

(^a®teSy) a^cam ap^e^m (wt^ea®) 

-►2Cg Hg OH + 2 COaf 



•it*^ 't ftwtn t ''“I 


Wt*5C^« 4f^t9 ^ 

««5(5rt^c*ni JFtaf ^?r, cw^ ?Fttil 
¥tr«p ^«n on sni 

'a on^^s fln cw c^ fi. 
c*i ow:a -4f nfawtfe ^»ra; ^dfl 
^ ui^sft^tJiir ¥tc^c%-|5T 

ft?1 5?fli ’PSI SI? ^rt'9 

«rttii •rm, ’m. «ti5 «f?t5 *ff5nr 
or% c«rc5il ^ nst^ ’nr 
ct^»itir ^ I ‘«?I1 

ct^’Ttna ’Fft^c^-PT fanta i cnr«»ftraa 
«tvt? c«ff «rtca I «flCTa >rtati*i Tr»rtif^¥ 

(C9 Hio 06 )n ; n »fl¥fS 
I «<« c>r®»Ttiaa faf^ 

¥nr ’fa, ^53 « affSi 
«ripf¥ n5tr»j ^tc¥ ^«ii vi * 1 ^ 1 ^ch 
wtftThf ’PI. ^tf5i c^- 

iftraa fe*ra ^1 ¥« '®ti¥ sptcfet^ ai 
5(*5-»(^ati •fftn^ ¥w I ‘«i|5 

afrtaf^a af^a 

«aa arr*rft¥ ’tiw ni<aT «itc^ 1 ’ic'^a ^¥- 
¥tt¥«• • c»r.“‘<a ’icar ^fir® at^ «mtsR 1 

2(CeHj o06)n + nH 30 ->-n (Ci^HsaOn) 

c’Ts’ita ¥»i (®tattl«r) 

*ic^«fi¥ i[l5ca ®tattNc¥ f^l^a ¥n 
oraai fi «iia^ c’f.-os ^¥"*1 ’itPin •aw 
c^’T ¥ai ^11 ^cfea ^c^«f «ii3^8ft^a 
’it^tirov »T¥t:¥ ’ffan^ ¥ca 1 

C12 HjbOxi ' 4 ’ H3O 2C5 Hs2 O9 

w»i (sic^Bf) itjatw 

4a *ta ^fea art^caaf tf^r¥t¥C¥ aiJt»iC¥tfC>i 
ntai¥ ¥ca 1 4am a?j¥ faata ami fa 1 
^tatma f¥®ca fV maimt^caa c¥ta 
1^1 ca^ f ^antfa am fa| f#si, 


mat 4;^wttcaa apstra rntfan a[fi 
wttaaifm a?fac¥tcaa mtar—4aa 
cm^caa acaj^ mtcf 1 caamh ¥ fantcma 
ata^f afar 4a^ a«.Htfapa--mat atai 
aam 4^wttcaa «f®ti:a acafi 45i«rrta 
afa ai atac^i ¥ca fa ac¥i ? «raa®: ifkaa 
^aff¥ f^at^Pt aaa aca ca^ 1 4a 

¥cm matcaa aiar mf¥® ?fa¥ *rat<efa 
faatfn^ fcm mraa fa»ia ac^i 4a^ faa- 
f^ta ¥01 mu macaa acaxt a?fcaa a^r 
atc^i 1 mtatcaa orcaa mac^ca 
ama-f^atlBa fena 43^wttcaa «f®ta faan, 
cati caai atm 1 atai^fcaja casata'« a#ai- 
wt^a ^ntatamfm mcamfS afaa'^caa na 
cma nam :ft¥i-a#ata nfaa® w 1 4i¥ 
mtftaj mam iiaa ataj mtataifa fa;^® 
ttatfma, martaa fa:¥¥ mjtfacatn^faa 4a^ 
mafa:¥® ta^tc^m, ac^m 4a^ mit^m 
4s(^mtta I faf«a c<2tti5asft'^a ^ai- 
ara«fma ^aa fapai maci atmf^t m 
majHafa:*?® cnn^fma « tt*fjaa 4s^ 
mfta ?1S 4a^ 4caa caa cnnjctfa, 
tttcat^a 4 fm^faa-4 nfaa® macfi 
^®m«?t^a tntata^fm majtma^:^® 
flnfma-4a fanta atai aacaa ^^m-rnu 4a^ 
fjratfaa-4 nfai® w.iw 1 4®tia afj5m 
mrnmtf® mam mic® nfaa® 
fca orcfa «Jifi:nt*rcat% fcar rna^ atmtafam 
fapata ¥cm ca t¥in fa<« ayar, ®i caacm 
■rfv catmtof 1 

at caca art® atmata ajtmtati foc— 
atti mtmtm tern at«ai ?ai arcaa awr 
mjt^cti ajtfmmtm mjtfmostffmtm atca 
a?fatl ^ mjpfttm atta 45(aftta 
fa:¥® mrai ®ta mcm ^aa feft mrtf- 



CT. 3 o if tt t cii i W| 


nftfi fii 

wcif wi« »iit^w ^ ct«- 

^fwt^ c«tw nttfl f vrr® 

wl ^<rc*! oftf? vfll 

fCl I” 

«rr'«Tv ^ , 

•nflB c^rrlSiT «rtfl cw'tm ijnrci 

^Tk*ii-ii^iFt^^ I «<? »ri:«f ^ ^c¥ 

w I uq^ w^*ri 5 «if«f 5 ?« 

^ 3 rfr^ ^<rir« ^i «rf»[nt'»tc’r «r^*{ 

I ff 

c¥i-^s[wt^*i I «ftft*r^; <ii| ^^-rlBi 

vii;^gft^ciifl jffapivR ¥ni i 

»fcaa*fta w '»ita« «ft^i cncf cf, 
oia ^15 *i’?i <iic« 'irRs ^ 

^ I « 15 [aft|a{ « ’Ttacl^ 
ca n?tt<fl §*ra 

•THHtPr «itcJT, «rafta 

it^rtif^f aascsra »Ttat|^fS 

wt^wa Twcw 3^ I artc’f^ araifij ca, 
l^fi arqsj^ ar«ff<. 

^*11 *fati^ feaa ftcaa 
▼tw ^ I «aa catan cnci 1 >rta- 

c|c^ mm ai ^c«tfav Htzw. 
«aai arftr:^ ai nv ca^ta n«ati? aatca 
nma atcai a€«fif 

ataiii^a ata afatcaa «aaal 

^•fcar^ ca, ‘am araa-aaa ava aa 1 
^aa artf^caa a^ atat^c^a a(a»r«fii 
‘^wtlcaa act^a aw W¥ta«tca «ff^ 
an ati 1 ^aa atatlc^ ^^aaP^a 
aiajf aia fti fw ata i a^ta wr w- 
^ a*^ ( 3 t%^ ^at^a «aa^ atn at 


fwtaa I^Ffta ^^aafa a^«tca a^« an 
a’aa aca atai ia^atta iffea 'aiafa 
«Tcaata« aaa aic^® nfiia® at i wtcai- 
•a^at^ c«rrf5a-a^i aaaw^ca aHa, 
at^c^tcaa, ^caa '« at^ci^caai cai- 
ai^at^caa aw atta catai. aitafaata, 
arta^R^ata at^ <aa^ arfJa afaa 
« f^tfaaat's^a iaa aat< 1 

‘a^atlaafa f¥ aa aaa ^aatia^ ata 
aac^ atca ? catt^^ ai 1 tataa fSpai 
■sriatR a'atfa^s ar^ ara ¥^a«fa «Taai 
« ai^a §afaf« awaa 1 •aa acar aa- 
csra a»^«5< acal-atartaa asal, ataa 
<aa^ ^•ai 1 ^caa «rc®ji¥at •aate 
aftata «aca, atc^ 4 ^wt^caa Sfh 
a^tfaa afaatR a**tt ac"® ♦rtca 1 ^ata 
^?afa^ ^ a^tca 

ataca <a 5 [at^aa>fa fafspa aw at? 1 tas^- 
at^afaa arrairaa ‘a¥-‘aai 5 a¥^ ^¥i 
^ttai c«rai cm ca, ^fa^t^a •as^at^a 
*%• ca.-a «• ^tl aaR fafapi act 
ac^ I aaa acaals (a^at^a >••* ca. 
•rta aa atca 1 a^aft^m 

faata ^ta« acaalS a^ atca 1 a^atta, 
atacl^ aa^ ^^aa aaafaa afaata 
aaa a^^at^caa tapita feaa aataiaata 
acai a^ faaca aa^ aati artatia 
ac^-“^afa§» ^ra^irafaa aRta^a aca 
astattaafa faaJta fiwi aa aci caat 
caaa—aai at», ^Jtacataa flattest- 
facaa latia aitaiataaca 
artafaattca alaia aaia atca—aaai 
atca^ acafi? 1 aaa afa t^a« aiJttal 
antafaat^cai aflati aaai ataicaa 
aptaa at l^iat aa^ atai 



0*8 


^ 

«r<t^ '®^sr 

flit ^ifii^tf*! 

jwf »rff«r» fwtf cfif 

5»iii5 Fhri »ii«rst ^iF^i fi»ti, <ii5^- 

c^i w*tfififfl 
WSTWlf ^tar ffH, ^If C^SR Tlfl «Ft5t1 
cifii—<«?n fv ^ f¥ ^ri^ 

-stuff ^wt^i ii)<r^'« 5fi^?«tif 

ntif^T fst I »fw «n ^»ir® cnw 

’tMi^ wtftiirf c«r ®t5T 
»it« fifif, ^tf fptfiiFtiff 

nfirmH •ffWi-Rfft’ftf 
>rNrtiirii fi*rr •fff 

nRrifi-r »flfl 

ff RrI, ^1 »««Rv 6 Sftstl 3!^^ ff Rt I 
wtf 1 cnn, '«tr» ^ ftf—f t^if f 
*rfifift-i <iifi cf 'siT^ vtsf ^if. ^fmff 

'stf cTOt «risf^^ «tif 

5f w I «ttf'e cf <11 c’tn cf, «r^f^ T« '^f- 

cTtf ^cf -r^i sT'^f^f ^n? 

cf «tif ▼tfr ifif, ^ 

^^*itist c^f»i sfiftn <fif 

cwt ^ ^ sn I ^tift^, 

iifT *rffifiH ff^tif 

▼tw wz^f c»r >Riw fTf® 

ffwf^ckrf cffeif ^ cR^ I cffs-e-iH'tfflSw 
•rifti »«3i^ ftfif 'Stiff wtcsff 
^ir® »itftfT ^fii! 

wWiff ^fstftfitf fjtntif -fs^sft^iff 

•lf«fSt^nifUl 7^^ napc^W 

wt^ti c’fif I fw*f-^ftf 'ffi f*11 

<ctKt I ttnfimf« ftf 


f^WtH t ^'S'^ ^ 

!tf I frfwctsff 5ttf¥ 'fl¥lir%fl 
1^!^l51f 'Slf flfT ¥tf1-Rwi wr ¥lf, 
ftf ¥C»t *fft<«Pt ¥tffl® fit ¥t#>r 

stift^tli® nfflf® ff Rt:^t»r¥i*f 
fff€® fif ftf I ‘flf ¥i¥ fift ®t*f ^5<*ni 
¥IT Cflff ¥ ^®1 f¥tf ftl¥ I 

¥tftlff *l^tlff flfll 

’S'iS fIf fti:® I ««lff ««¥l? ^f¥t¥ 

¥tl¥, ®tl¥ fl»l ¥t^lf trwf, 

¥ I c*r*r,Rrpnj *55^f¥i c*r*f,%i^ti¥f. 
t^n^Rfiqf *^5tf¥i iinJ»n5tti«R t®Ttffi 
fV ^^f$ ^tfftf fTtntf^l »Tlftf*l fl¥ 
fifre ¥¥T^< I cfiff ftln 'fin 
^1 ^tfl¥l, C¥lfe*fll¥ 

c’Ti^ cfiff »rf V9 cffiif Rfnf ¥ii¥ 

fff^fl flfj^ c®l¥ ^t*tl¥l, 

I ff IftfVRlf 1 Cftin If¥1 ftf I fl¥Hl flfT 
f Rff ftlf ¥i5 I|5^¥t^*t ^^¥1 ff I 
<flf ftf csrt^ff^l ®l®« ¥f¥ 

CWCffl flfT ¥t®1ff¥®flf ff. 

®<rf ««{5 ff fipi <fti¥ I w Wf 

Iff Cfl¥ ffif® fl’® «ftl¥» '®it¥ JTl¥ ¥C¥^ 
c«rtf fw ¥faR ¥ri ¥fff ^<.*1® ¥if I ¥,ftf 
ft®tl¥f ¥^1l4 fl¥*f Vt^Rjlftlfflff 
^*ff fapf 1 l¥lf‘ ®tl¥ ¥t^faiC¥ nfitT® ¥Cf I 
f[®tf f¥ ¥5^5f ¥l¥ Rflf 

f®»*rtl^f f5l8l¥ f¥ ¥lf Cff I 

Cflf® CfT¥-«ff®lf«ll¥ -l|3[fft^ff ^¥T 

flfSfJt^fifl ®»¥f¥f ffRPfH 
fC¥*f flfj «f¥ ffltfl f1 fflfl 

»?1S f 11 ®¥sr ¥®¥«Rt >rf^ 

fn «rf®f^fl "sd^ ¥11, 

f 1 W f fapil f S ¥if Rrc® ¥1111 ¥¥tif 
fJt^fitll «f^f^ ff¥l¥ Cflff «rf%Cft¥- 

®iif¥ citi¥ ¥S(wtlr¥« 



Cf, w* } 






ntf c^, w ^«.*n 
c?tc^tw w ntcj I ^<sr 

cn¥ Prat^i «rcit’r 

»ti <«5^wtlr>(? fvii ^1 
¥t« c^vs ntci 1 «?w¥ »inir atf» 
*rc<rT ^As^art^^i ^«s*fsf f w «<s^- 

sfrtc*ri ^1 ¥r?i i ¥[t^t3 

¥¥=? wr(5^fini '« c*ifaiPr- 

fr? «rf^wt*r- 

OT cetc»T, ^«tsc xi3^¥t^*r 

f5!it¥ «rnN ¥t?r ^¥»i nt«?i 
•ittfl I 

«tnf^<CT'e «il^5F1^C*H f^t-t5| 

I *«¥ ¥Jt¥iti c?itc5f 'eritPr® 
¥»tC¥:^«f ^Uw vfl5^¥t^:*n f«rc*t3r ff¥ i 
^r,wtf5Tn «ttn ¥i^¥t»ijt]:>^l5¥- 
i?rt"Ttf^c5rar =?1»i¥ uns^sFt^Ji 
ntf I '^irj'hrn c^tin «iJt«rt^c»iw 

5lt^¥ ^CT» I f’tWsf 

w ¥CS 

^*11 *ttrfl I 

¥^? ’¥t« <<^1- 

f¥ ffm »?t ¥fl1 


fmf ? «f«f^ ««lea 
cir«fi sTWf ¥1 \ <ii*rt« «Jtf ««¥ 

*w >f¥ts» nt«ii c’rtii 

4^art^c»r? nffl^ «rrJitc?« i 

*it5i ¥«i f¥i 

^fCTf?r¥t« «¥C¥»it?i f^’<^’5iti\ir 

¥tll¥l6 CW 

5J}¥«nf 'flC’Ttl I 'tt?1 «fC^TC¥ 
f«C4tf2i^r3F«r =«t>t¥ «ii^it?*ifB ff^si ^♦rtci 
¥T«C¥^ I C'f^¥tC^S C¥lf\ts?5 ¥t^T 

«<5i. 01. iTtir¥ c¥ fens 

oife fapsi ¥w far^i-faFBtf nt¥tnj nrs i 
totPifec3F¥ w nicns 

'¥11 ^s 'sfm^ nt??s ^?r« sn 
¥f5n ¥a[;aft^*f ffentn *?<& ¥?ic^ w ‘ 

fX^ I 

[ .ill «fSC¥S ¥®¥«fn ‘The 

Living Universe’ ^t*l¥ Sf^sfswtsT f5[¥l¥ 
c¥tsartns «r<t5i ¥ n¥^ n'a cnc¥ 
i[cii¥ t fe^* 'srtirs «r¥tnr¥^ 

f3?¥l I cn: 1 




»nfl» TftTU nsn c<ftl5nn^ ntfe- 

vfe cifel ¥»ft^fi¥tn ni¥t€t 
nwm c¥ww cnwl 

¥fWi *rt^« <n w CH c^rtfen nttw 
¥ntcf ^ncf, ‘^l ¥¥¥ ntfevfe cni 
^pw '¥W¥ntfl nftff I 


4n*('®: nst^tn « c«rtfesn^¥ 
^«nsVc«nr nen fef« 

«r?rc«rt vis &«finr cbIi ttsi ^nffetnn i f¥i 

.1 ¥¥¥ ntfe^ n* enst enn, 

'« nin fs s«ii w ¥Jtnmnncs- 
vn c¥iwf 4r >!¥¥ ^wt5?hn n*r, *nfTi, 
ntrit *rit^n cn ’[▼n fenptn 





>6 %ff 3 « 


fwn ^ ^{5 ntrs, ^tc?w 

flt’T'hjfiTv fiicf 5^3?^t»T 

irra ’r«t^°^s!r*i%« 

siTr^ts »rcf srttciFtf^fn® ^t^i 3Tt*P9iT 

'•i^csT ^5? I jftlc^tf^fn® ^1 

*T*rtc*^ ^l5 3TJ|jfl mm 

’T^-'fC'f «rt»Tt9 

C^^^<S5 ^ijtfJr® mK ctMts ?ti 
^9 I »ll| 'spis ^<sfgjj 
C’fcf—c^ ’lf«5it«i '«rt^i ?piB 

m) ^z<, 'stc® ^t?r >4» ^t9f JTut^csi^r 

V'pi ^ 'srrtfsic^l 

*rrajit*l f®5f '0*1 *iTa i 

a'^sitC'f c^ '2f%ata c^ 

'9 '£ff^5tC'®| ti!^ C'£rt^^3T^ ^j5 

^8fa a^ai atca i ®ca 'sfc^ jrttt^i- 
afac® i 
tftcsr? 

aacia c«rtf5*T- 

?Ftac^^ I »<ilS 3iai- 
^wa vtt —^tala a*ii i^a ^Iras^asi 
C'8ll^ I 

«<i^ ?| ^®1a a) »T"fic# 

^a ‘<i^ca'*tcaa ®tt f^jai 
'«atai ar*icia ca, '^raa®: aat^caa ^aca' 
’laa afac® ^ca ma^ (<ia ^taatail aaa i«ir 
f5«fl^ ^tcaa^^|c^> c*f^|ca, ®aa ®tr® aTt»i- 
faata at’ica*^ «rcata vac® i^cai ®t«*fa 
batata astc® fat® fta c*n:*i^a atra 
iii^ «fata ^u^sftla i •rtata 

c*fcattaa acap c^ttca^r *« at^«i:«r»r atca 
‘«^'^^a 'flcat’f spai cac® atca i '®tana 
awe® «tiaN 4ac® «ijt^.tB<p «ijt^® i 

«f1*{t^ fawt^ai f^tfaw ^aa^ 


t a^^«l jrf, ^^ »faaji 

c^*f4cat?r ’pia «iHt5{ai*r 
¥a cncac^a i 

C'Sarcif^ ait^c^ aw| ^taFtCafl \8 
C^tawt^r ^ja'SI 
a^ a^pa atcia a^a aata:aca 
ntal ata ai atf caca TOata 
a^lBc® aca a? a**! al aca ata i nt=aata na 
aptsia c^f^i aaa ^ca ata ^a* -laf® ft^l 
i5t'«atr®t acca ni'? i g^fs ^tcafavta '^aa 
«f:ata ^ca 4i| ^inaa faatacaa <xa>ii acar? i 
'srten®! ’ttcf ®t«t^atf9ia ^jifafSap ^itfn® 
^tm^t «p:a faaca fac-ia Jpsi ^t«al c^cf 
faapia/hcaa -aiaTtn^ *3^ c^. 

m®5ta^a ’^tfaiacipa i 

fa®f^ai *ft^i '«itcnsi:af ntcf ataata 
«FC5f «ut«Tfa atca "sita ewaap «r:atn 
^ra'9 fac-ta cncar^a i ^*t 

*tt?tcai' « c^lqata ^aca?^ atca 
<2f5pta “^aa «fcatn ^ai car^ ntca ac*i ttai 
a'lcia I ip»i nfaptata »itata*f^: ^att- 
Tm «tatn aai a^a atca i 
<ii’5i-<3ni( 

5iatfa^ caca ’■it^. a^a ^tstfa® 
«Da a^atca i^tai ata—nf*5a «ptc<fac® ‘fla{5 
aa ^®fa aai acac^ i ^ ac^a atctcai 
acaia-afara sreaH tl^tl f^at'Stta (cac^a 
ap^jacaa aptcatafeg ) aai 6»ica i ^ acJi 
«iial5 'Bif®-!a-®acaa tit^fafeta « fafa^ta 
fjas aai «rtcf t ^ Sitaifafeta « ftPr^tcaa 
»rtatcai cacaa 'or^jacaa ^tc^itafsia <iiaa aai 
»i^a aca I aaifSa fa^t^tai at^ acacia ca. 
faf®a aif5«i f!-catcaa cac<a, facaa®: 
fafa^sacaai caatca c^afata^ta nfaart 5tn 
aac® 5ta—cal aa cacai ^al aiiS fac"fa- 
«tca atcaf aitaca | 



dr, i 


^ «rc»Rr 

to • - Jit^fi w*!^ *pt!r sitf^sT 

«i^{5 IsRtfer^ir ^flcfsr i 

ar«^c«st« 

W fe'ga fwca^ «atff'® ^a, '^asf cwai at*— 
c’T^ »!?r 2 ^a 5f'«1ra ca«r 

fCf ^licw I 

^^caa f^^a fata f¥ «fta ^ncaa facr 
faf^Ffa^ aa—>r;9;r?a sf?! f^'atca naa ara 
'«ci, c’T ’lacai ^ait5«il«icaa art? atfaa af?^- 
f^a^ar >iil ’^tsfS cata facatasr r 

flf%e,ai1^ ^(M asrf^ir^ C^tf^ 
^tat?! fef^F'i.’jta »i? Ji'sgf® '«fttafa?ta 
^f«=fa c^ttata ^'itfa^ ifcatf t 


c*ftatr?^ ^rtsjtcar cat^ a^sratf '« 
at*®^ 5tn faaaa ?ai cat^ aita i ^ttafaata 
<«ata ?i<rta-ftaa a7tft»r- 
fea f®r«-fa catatjafe fa4t*l 

atat^a I via. ?t"t?t»r 
aat'fa uiatfg c*ftat? fa^tcia ca 
ataaata nfaaeai arai ataffc^ia, asi 
aratataa ^C9\t cntata!5 feitfaas 
acacf I a^atta IS. vu>T-iia ^aalS faafa?t»rca 

^1 c*rtait?a wt®*i n?t’fi ?ta caai i 
aatat"t^t?(twa cntata fa^tcaa caarta 
aitfaarSa ’Ijt'Ql'S f®r«“fa ca *taf« 
^r^aal a^cati^a, cal a^f^t^l 'fltS ^fa'® 
acatif I 


^^^Twa tfraH-af^a, to ^f%a 6%^ 

fa Itai i 

atf^ ^tatc*r nifWa ttacfr caca cafe 
f aa« ®tca fa—caatta cata faa atscaa 
naiaFn ava ata i f?i ^t^fa^ fawfa 
asa fta ^cacf i atcaa «ii ^^taa 
atfa fa*aca'?%® fca caatai, ’jfaffa 
atftaal alf® "^Ifaa—aat>^? ^f«afca 
atvcaa «raa aK? i isiana at<« 4? 
acaa acaji -afs^tfa® aftataata atai 
«ia«at^ aia fta ^atai i a^caa afaaf® 
—i>to» j^tiaa atota ttcaa atfBr® 
atftaa «raa aal^ i sir aif®ata 
cata|6 n1at*fiaa aiai bit ’af^ata a^^rsfai 


-afasa 

’Bft^P?f®a aaa ®af « ®a) <011® ’^afa « 
afw, aaa ®taTa affl?:af%® ftaif i 

aat’Fta '«rf®atcaa hwtfaf ®iFf aatar 
a^f^« 'atiafBai fata ntjsalea ^ i aaf^jr 
aRM ’jfaa^a atipt'Qt*ia 'gfaata aai fataaai 
fta fa^a afat^ftw atia'staa a^i tal 
^f®*a«r5 ftatf i "aa ntal «[ttf arat^a 
fai—aat’^t? atata «iifatai ata i 
«al «r^ta at?cSa If^ata, at?cla ^a«t1a¥ 
arfari, atftSa l®Ttfw 
®tra ^tcatsai ®al ftacf I atarda 
atftear §n<afa ^na « alai* 

a^a ajtaji ?ai ftatf s^< nfacaita i w 
n^i^ca f^ifna^ ftacf a^a %n<ircfa 
aiaatai oicaa arantatf ®ita 







cw3f, ^t^t'fi’Bi «r^ f<sfn »rr^jr*ri*c’^ 
^n<src59 ^'Ti I wttB 

*t?ti:^ f^r^at I Binsr 

^c*l 61f ^ ^9T 

wt!ii ?a^t51 ^n^ nfiic«fR «ftc^ 

BtcwB ^<s)i I nfaiwrijf'ir® ttc? 

«lf®^rt^ »f<5st« 5T»I’3Jt « BiS- 

cw'cwi I B,ir^cl 

->% fan^rstra 

c*fcatii nfacfca ^t^sit^wa c^-N 
^ca f%ai f\z^j na 

^9 C9P[ fafffl i^ca—ii^ «rc5|a 

«ilT»\t6ata na »fat« ^cacf i 

rtw^tS ’Tacatncat^ wi ’fcar? 

ca^ I srafai c«r%a «iiiS tac-(a 

a[taa i iet»fi « ^fnt^ a^ataa i «fega- 
ca*r a^caaiS '^tc^itafeof ‘^'salSc'® 
c*t:aii| i ^ca caatf&tiaa ^r^aji 
9 ^ aa I ntkaa mw ‘aafB 

faitfftal (Bibliography) ca«ai f^9\ I 

at«fa, ^'oh afaa 5l^, af%ata5i->a ; 

^«<t <j:, :5»j fetal ( 

c»»aa fara? fawta^ 'na^ ?)^at»i 

ata«» faastiaa "aiaTHata ^tita i 

fafa at^faa caca faf^a n^ata fa®ta 
faaaa «raa faca i ^itcatBi t®al6 
miai aar caca taatajS <tai^ 

sffWi «raa'«fta ^aaanf fafaa ala's 
»fas^ «fala«: aat<^9i faaaa I 


stacaia atia ataaaa an fwn i 

awta aat5 tfaiai ata, aatafw— 
ana\ Sfafaa arnafaaatata’, ‘’jfafla 
aaa’, ‘faa fa aFaa<ata ?’, ‘aiaalS ata^a 
ataauBa aai’, ‘’it^iatta aa’, ‘caata 
■staa’, ‘«{taaa'»a ’raca ^aattfaa acaaai'. 
‘lia-spi’ (cfefiir^aa) a ‘«jta arTti»^a 
cafe^’! 

«raa ^ «raiaa f^aaa naK- 
f^affi=ra ^itgfaa fsatatai i afs- 

fawta caca aia a?*ratc<a <qtaf*ia 
batata al-naatia aaa, faf^ ca^a 
afnai, fa^TwsWa ^aa a aaata, 
afeaai ata faaa aaia ’j[aa{5a 

sitcatBai aai aiaif i «?^tw «raai«faa 
faaaav ataaaa caia^ ^ta i 

fa®tiaa > 11 ^ »ra sffSa faaa'sfa caaa 
ata^a «a*lr5 fafsi sTtcatafi:?'« caai- 
fpi<ir8 atajia aiatwatca nfacaaa acacia 1 
acaafS «fai can fag faa sctcn fnf^® ^- 
fin I fnt^ lata na faatcaa ^Rjrnfsa 
nil nil ‘^na faaca ^la ^tfaifa 
icacii cnaa caTa cata asata 
nia ^«a ^inr n^cat«fa acacia 1 ^fia 
naca'« fafsa nfaiata fnfa^ acn fwa^a 
fag fag *paf^ icaci 1 lawtcaa nia’ 
>6 1^t^a wn«.' «fai gjSn apfB 
»)a*%a I 

ni»at5a mw «rai«fta sifa- 

aMna ^aaa«| ^5 «faf^ai ntiaatcail 
4V9 sitii icaa «aa^ *ijia|6 nti aca ntaata 
itaa ncaa fa| I itm, a «riian5 
acataa 1 





^r«T 3 


C3I 











fctf^ '-t.cjj-t 

^ “itic^i ific^icfii 1 ■^^1 i ^zw^ -s^i^ 

^r^i Tff^T i -£)»rc^ sjt?^ 

^?fr?T c®n 1 afifT'^^rri w-i f:^^rtCT cir^ i 





'2rtr% ft®, ’itf^, ^ 

«rf«'®ti(?i f^m\^ ^z^9\ fi^'€c<it"® f f%c^ic«?j 

ifC^OT=» »itc»r, 3FCT I f%^ fw if’JlTTlI^T 

^^■3? C^t^ Ifftt^^ ^t’f I 

11.1% »t'®ifr?r c<mw »i*s^i 

ft»l 5?n*tr I «lt?l ^1 (Palaeontology) «rf^^t 

^fkirnr 

^t<(r Ftf^^tl^ T^^^i «(fiic^ fwni%»R 

f^'®i I ^ti:^ 

irts:^ ^u 'm nc^ ^im ^na i cwi^z^^\ c^i^t 

fif^ f^c»n*i cell i ^«i, 

ftwtsi, ^fi?t»l, «l^f^ '5l^;i 3^^ I 

«if^ «ia^ c«rc^l r^wtsf, fkzH^^i <2rtRr^wtii «if^ ^u «it"^ «f^«i^ 

w^^itoft»!i -sriRR^it^ z^u y\Km^^z^ c^^if *tr? 
c«cn HI ♦i^ 3511 srt I di^ feu f%9f «frrR- 

w’tTJH imn?! cH^ii Hf^«r ^'«?i vn^^rifn i cnitcH^ 

C^OH, HW «ltHfC35t C^tH »<l^<(tfH ’<('0 I 

fWH ^tl C-TH 3?CH ^ C’tC? f«fH HtH Rn(f«rt»rcfl t 

W MCHHf HtCH Rtfi^THir C«ICHJ fRn^I HCH' m HUHltf^H UBIF 

•IfiiHtai ^hRiwh^ fH^i[Hi ff^c?rc?nr hIhiIN 

^f^3itll lt3?1 

H^CSW ^t^tCH*lt« «tt%?l ^iHtrtll H^tCH \ 

WTtf^H CH^ ♦tflHtCH »ll^fe ft®! 1 (?ft »5l^- 

HtCH ^tftftwtir ^ c^ll CH35 ttK ftii^tCHH «l^»n! 1 



»it^5? ft^5! «cc?i c^c® 

?F?r® I 1$^ 9^^ jT»r f^St 

« <2rrf^f^wi «i^*t 

'll® «iTt®tc^frc® 

^Ct® ^5 I hwif^®c*f?i f®f^ 

tfft%^i ®tff® 'Q <2fff®c® ^««r® ik^ I c^t 
®r9?i c^m 511 c^t5i8 ®i »i"*i5®c*r ^c*^f®® i 

f®® c»r f^est^w? f^^ifr® I ^»ic®;t. 

^f«« \r^?r ^Vs^ '8 « 2 ft%c??i r®, «iff®—v£iiR f^, f?® c«ii® 

c®t5i ’iK®! f|sT 5111 ^sTi«T5i, 0'\ft^^^ «ri^i 

^Rftc® ■nc^r ^f®?i ®?, ®c^ c»r^ 'sif® '2rt%:w? cwc^ ®t5f?il ®l'»^?i 
^ 1 

^f®C?T^ ^U ®^1&C® fif^it*! ®?^T^ ®t® 'Sl^lt^f^® ®5i:® 

^ ®?ty5T I 'Jt?} wsiz^ <«rt®u®i ®»rN^ ®®t^ ® ^Tt®® ®^*r- 

51^5 I f^5|?f (TT^f^ f^c5 ®t<i fw?r «i5i^ «it^?i <ift- 

’Jff ®^9T ^®t% ®?IC®51 1 t£|t®tC^ f®f51 «{t%?l ®?1C5R, 

^ C^C® f^«ft5 <2rf9 i C®tf^ «ltc^ I 'li^ «rt% 

sitwil'e f®f^ ®i:?5i—'ssijtc5in?rc«it?i^t5( ^e i ‘ii5i1^®Tc=?^ 

C?JC?1i1 ®?Ft« ^if^arsi '8 ^ilT^>rtC^ ®C® ’ll® f^®tl5i?j ^'3^ vH®!^ *^t^— 

5rt^ ®i®1>!9if^®i I «rifw’t^c®f®f^5t?f^®tc’t®t’t 

cjj®?^ «it%, cjit^it® (“Tiw ’^i f%i5[® «it^), C9ife «rt^ (cnt®i- 

Tt®® ^1 ^t®^t®T^a «rf®(T) ^Vs c?if®ciii^® «it^ (fir®r5iwt®^5 «rt^) i 
®tif^® ®n«i in^ ®^c»i *rfi[C«lf®c® 

^f®3|t«j| dl®«f51 «lf®®t^t5( f?CTC® 'tf^ sit^i 

^^c»n I iir-b-' »rtw ®5*v c=ic^f^ii5{ ^fei«:® lf^%i»i 

®^C®R I »1®f^f®® ^®? R®t^ ®tiT® 

®cwii I ®tc»i f®t^ ®?[t^ ®Tt®tC®% fMtfp®.l^ 1 

^ ^f®oiTc«^ f^®t5i->iT*i5it5 f®^i «it<it®ferrlt ft»i I 

*ttf^ 51®^ ®Tc»r^i c®® >ic® f^t®c® f®^ fkc9 



”***’'^ c»iht 

=« I t'WfSW '*« Ws sow 

ITJ fswsit* SI mstc^s fss>lssts (>«ets •tm 

atr ^3^ ^’I'f1=l WSI SI^S StSWsi ) ^StS! ^Sf® »ttl3H ft | 

sKjns ^snw®i»nftw SI »mic5i8 .iiw -ftsts sisc®^ ?s, sM, st,^ 
esRs 15^ ffeOTJss ^ft»i j|V3Fl« '=rss® ^tcss-its ftfts feint «tffeil® 

rsftcara ftc^, , 

^ssi^s fts^sstna ftntft®i ftsstrss siwtn si il^fur lats 

'Sts ISSI ftl SI I .«S>S1S ftft ^sr ft*^ Ifti 81® ftsst^® 

stifttis-fas sjf 8i®si ®sc® iftts ®i»wl csfe. -afft si snftits i 
fSMS 'SSIcfe '#1®H ®ssls 81 SS fesft CS c®ts I 

ST? scs ?s, 5rts Bisfeins issisft® sn ftft nft ^f<(^ itscss, 

^l?r '®t?I ^51 I gst 'Bit?! >1^^ ^ ik I 

mCST ^U ?1^I I 






,r-,Sf 'TW 8 ®itnii fiftss ®:s ®itsn i 8,t 

sf*? 8i®fts si&nfti-^nfts, a„„, I If5, 

« »S«i? ®itf stt 8i®r«stn 1 % i «tt#ls ®ini sttn cts-sT? 

^t»!C5t ?rmc5 f^c^vfsf apjsf ^t?il mz^ f^i^, 

C^tJ ^ art^—CBll n9\z% f%»tw ^t?r f^tf»T 

?iMi65i»rc^ %«TO 9\n\z^] ms I 


cjfts *fM, •Ts»r sir, ^ 

c»m-~7sit5'e I R»it%«rs ^tw ^J^ «rc5li ^cmi. c^s 

sH^l s^sl I ^t^ srs irNsts 

^1 jf^ars wm 'ed, f^ 5^5 

mcaF I ,:??? %ts src?r cww—fssscsm? 

^Sic»T fwws «»it^ arrears «n»TS ^ «fts 

csn>c<sj® I ?CBlt SfaifTfS W ’jjaj I ^tffSt^sr 

»iit^s»^ts nr<^j t5^mst«n ^tsmlcsiswwr 

?ssits B[s «.. SI csw ts% Isp^ts i 





C5^1--f%'®tc^ ^?n 

^?il ^tc^fc^'Q 1^ I 

f^<rf^l ^ -nisiH ^t«t*Pl 

^*tC?r 'Sft? 5yt'al W3T C5»W ^5 I 

>r3i^ -jmsi 'Qz^ I iii'<ftC5i>Q i. 'ii^ 

m 5T3l^t?f ®T5lt«(t5l a’V <£?( 

»T^5r ^uu c^?i I i^it-sit^T^i ^ 

5=T f^f^C^l ^5?'^ fwc^ I 5^C5?I ^Ift ^'6 

=n, tfi^tc^^ ^ ^^'®'hr 

<tt<'^T c^z^ I i?i8ftlt?r c^^^ c=rt5il 5c*r ^it’it?^ 

cwitc^?f C5tc'«r ^z^ I irw?j ^jt'em c^ 

K»i I 'srn^ifii^iir ^t?['e t 

^U\ 5.4 *1^1 '« 5.4 «il^N 

cw^l c-^C5, «FC®T?f c®il%c<5t^ 

<i<'5 c’tt^ I 

*1t'enl C^Z^ I R»!t^ 5pr?l C'f’«t1 C^^, ^It31 <s\^ 
cQ^|& C>{^?J C«IC^ C^Tf& f^?:»lt'e?t^ 

f^^^-**tf^ ^?ii c^c'® ofTi:^ I ‘iir® ^53^1 ^1 c^t^ ’^3Tt^?f 

c^t I ^4^^Z^ 

f%c»it'«^t^-'®rt«iit?[ I 'sft^tc^f? c^1^i f^sjjv»ff%5^ c*rt^t5T 

^®T 5t^ 5.*»o I ! 

'5i^R«<t?r ^c^l—«t«tsi'®;, 

^♦l?r^t?» 5^1 «?®T c^z^ »iN'5t5 ^z^ I 

^tc®Tf?^ 

^ ^nz^ jRl c«f^c® ^z^ I 

5t^ iii^^l I fwc9 

^ I «il ? w 

^®ir® c^c®T (?{t i 

5^1, (71^1 ^Z9\\ c^*t c^t®it «rc9tw^?i«i I ^t^rsi 
^1®|5? ^^z^ ^15lt^^®t^:^ CW5 5it I c>ifet'e i 

c^ f^^ ^R?r?f >Tsi^ ^?19T1 'G cnrStfiistJi^ f^:c**tf^® ^z^ W c»iV 
®iT-nu^^ I f^i3t%ini 'si^ar c»ft^- 





5Ftcf »tw >it^ froifw I?!, iii5:^s 

(5ft5 «in CJi^ i «i? «itt9r 'fl['®t5i XTI »ir9, 5ii?)rc¥t^ fiR 

«(«1 I 

^51^1 c^ ’iw I 

C«r^^ «rt^ Kl-^ I 'siRft’*! 



fsai ^—>, ^ '5 fwcf f^miE I i?(^t«Prc^ iv 

« 5 «l ’T I ^t8*t^ i C’^ir^ ^ 3T5»! c^<ti 

^iRi 'ec^:«F c^f% ^«1 ^ i c^arfi*|5 
'll? n* >,»,'=>, 8»«.«»cwl I 

mmim 511 cww ^ ^ <iic»itwc^t^tc^ 

cvi'Kc^y ts^ii 5it«iT f^i C5i^ I wrc^i^ ^t^'e c^V*!®! 

51^1 

«rtii^i 5it^?»n «t^c5i c’tiSi ftw (?nr i 





^t*R 'sT'ii^, ^1=it'5S^ c^»f I 'ii^^ 

4* C^J®?r >i!!:*f 'STl^t^ 5f'8^’®f31 ^1 ^I'S C*f5 I 

®ft»I I 

^'® I «t»I cn '6^ C^C® 

^»T I C^T^R'S J? »iic^ "Slt^ CRF C'^m 



c?<tl c^cara »iiw i«f5 'Si^^ 

f^cn cJTife ^>iB ’Tt^tc^T cR*t cR^fi f.um I 

«1I^N ^tRJ ^1?l c^t^l ’tl <ii:^ «C? 

c^z^ I c^:^ c«i9 i »i^9 

«f1W ^^Z^ ^5t^'e lii^l C?5 ^1 I 

C^C<f ^1»I iRi I ^t?l CR^ I ^•‘ 

Brt^ ««ttcR5 'snr ^tr9i?r ifrt?j f^RS't?! R?iRt?i ^zw i 

«J^»U Clt^, R?, ^rlRTtlt '5ICR'^ 'Sic??! ^t*!'« f^fl 

I C^ ^TR C^tt«l ’TTC^, ^t?l1 t5 

i!5r:»i t5 CR R® «ft5i cR>*f r«?, ?• 

^tl»n ’Tj fR'Ef^ ^Vs RT^ I 



c^r, >»i«] 

51WT f®*{ 55PTCf f^c?r c^®t?i I ^ ^iBSSl 

wto ilC^I-CSICSfl ^«t?l »!C9f «rtc^ I ^t?(l ^f^^-'€f?c^ 

I ^\ 5^^t5 C^ ^^1 '8It^t*t C^l^- 

C^s^tw ^tsi?ll C*!^f^ ’51651 «C®1 5C?l '^ffH- 



fB3j vj—f&tai «ii| fet^ita '®il9« ^tl^c? 8 8 <itr« 

I <«3na >T^ «fi3 ^ticcsi? ^^1 \f«c« 

f^ll Oft95^tl^ ’»lt?l'« '^t5(’ri ! 

*rt?i I '<15 *11 • ^ wtJ^! 

c^c»i f^c»i '€?l ^1 511» 

tflcuff ’^F^IC^T C»f C^“»t ^'1^1 ^ICfl I lilacs 

^tc^ 5113101 ^C51 n'Wi I ^C»jtW9lt5tl^ ^t^l ^vs 

^C?f I 





«j’5(jit^i ? 

f«r#t 

;—c?i 5»t?ii ^t^, ^1 1 

5(5 I ^t5t5 cm ^\^'5 fWC5 5f? ^f55t*1 

(55 5t5C55 5C^ ^\ ^tC5, mC^'Q 5t§5 5t5l 5t5 ^\ I 5t3i 

(5555 m f^fwl ^f55t5 ^5 5t^C55 ^IW l>t51^»l ^t5 f^5t5 5t55 

5t5l 5t5 I 

(5555 5U<15 (55^tC^5 5tC5P (51:55 5(^ I (55^t^ ^'(*11 I 

5t5® C55t5 555 ^C55 5(5C^ 61*5 ’tC^, (555tC^5 ^t’tl ^m 

55f f5C5 f55 S>C5^ 5t![C55 5C^ 5t5 I 

5lt<l5 (55 C?5^ (^C^ 5C«5 "SilitC^ll ^5^ ^5tC«f5 

5^ I f55C5S (5f?fl 55C5 (5®t^5l ^t5f 51 C^Zm^y 

C5tfet5t&«tt5 ^t5l1 5t5 C5, f55 «(5t5^: 5‘1^f55 '« C^r5^(^5 

5155^ i®f5 I 5tr^5 C?C^ 5C5T C5 55 5lC^, 

^1 5(55f^^ ?:5 (55 i^fif 55 I f5t«5 5tC<"i5 f5C5 (ill (%^1& ^’tt5tW5 

<ir«5l5 ( 5(^5 ^i:5 5tC^ I C?nr5^5( =»t55 ^^(5 (^5t 5PC5 5t5-«l5r5 55i 5SC5 
C?5 I 5JtC«f^ 5tl<l5 ’ft5C?5 ^C«! 5t5C55 5^^ r55 (5«IC»I^ ^|T 

«;55t(5^ I 

5tcn5 (55 5C^5 ^CW =(l (5»fC9r C^U *5f(^ ^5 5(1 I 5tt^5 (55 
C5l9(« (^^ 55 5(1 5C55 (5«T^C55 5t551 I (5«St^5l cmvm C5, cnc^ 

5C5I f5t5 f55 f5r^5 515 (55(^1 5^1 ^C5 5t5 I 

5(5 C^^fe5 5C5I 51 C’tC^ 5t5t5 <5C5 C^15( 5lC^, 5115 C5^ ^C^5 551 

(5C5 (55 5C^ f5l«t «tt55(tC»55 5^155 5^® ^tr5 I ^><3^5131 51^^55 CWt3i^ 
55, C5 C5^t5'e «t1%5 C^C^'S 45?^ «tC5 3}^ (5^55 (^5l 5C5 5tt¥ I 

5lrf5 w C5* 

<55 CSfe'® f^r^l ^(Jt'O Ic55tl55r. 5C5W, 





wlwwsrt’l ?t?i 

RITJ ^ISfSSJ 

i®tC5iari<H iJtf ^"5 ^U 

(“t^Pf;*4t>T -^Ttn I 

fsf^ '«ta 'jiu « ^^1 

c«c«f I 

{ntr<p^tc5fa ) fjllutc*i 




®tc^3r^?t«( 


iU ♦iffl^tn sicsar^iN si^sj^^l 
I f*f4l fJ<6Sf ilta fkz^^ 
c'fci fntarc^l^t^»r^ I ®icii3r- 
^Tcv(« I 


^IV{ I wit^t^ 

«r’4^5CiVfl ‘®Ri3?’-45 

®Rb^ c^ia ts^fl ®tcifsr^N 5c^[nt<jjta 

’iRani <rrtr® 

I «t5 

nc^ 'sisr’R =?i 5:iSf^ s»it^cs^ 

»!U^ c^if^ 

’aa^faPaafft «f«}jt^ 
jfR ii’itS ’tcajint 

I bs^4j j^tc^ ^t<j »rc«f 

®rwarif[«r siiTc^’^tfl c^if f*r- 

*ll|b. f® f®. ^HJf-fJI f®4t Ji|t® I 
*iju^’&t3 r®f^ 

« *fffl5t»^iT« <Fc«%9isf I «.tat« 

<aitw, «i<fit*t^ c«tn,c»i5 

’rt:*! ®tcsiaf:it'< ^tsc'5 Twz^ 

f^^tcna «(«jjtn^ 

•lew cwNwr I ^^ttCil f«fw 
<i>itaw r<[wei ^w1?wR ncwwf c^riii' 

C'ite^iw I RtR*! ®^9 

c’llfw'f cwtiit!ii f^c»isi 'HitR #r« 

^tail 

®WTKwt« 

•ri ®lfl fi^w fwK|cwiai 5rw« m' 








«(f^- 

ftaf *rtw 

*i5 *l*iatC5t«fC*f 

^np[ «r«fti» c«^®f 'Q 
jft?ii cir:»f 

c^ar nc? 55jtntc3 

4^*1 I 'tt? 

3j»3if^;^t5l 

^wsr I <43^11 f«f^ ^ta's srs^tca? fia « 
ftstt’ffl 3T?-'sir«ff'tr?r nc*f 
I 

’ftc®! ^tK C^Z^ 

r«FCi f^a 2|fakcJT?i >rc^ i 

16. ft. 

cavft ’ijt^t’f ftfii fen- 

c^rte’f ^fsf I '^15^3 i5}«ir Jitca 
^taft^i cfftfjft-4 «r«ft*f fta «’rc^5(“fi- 
®nc«r^t^cn c^t’f'rft jytc®! 

4«rft c«rr^^ W i 
cw^ta *f:a'« ftft ^tsi« 

Ji’i^ nftH ^«r fta i 

#s ats «t?r^ fena'ft 
«if^*1 ’iftn i!^{5 fr^T- 


’TUaJJ'l I 'tft i^»|53 C^ «Vft«F 
ft^f ^U% ^t6Jf, «itc*ifa^l « 

^ I ^1c»i 
ftft ^mt^ fl>it?=T 

"(ftt9 ^®Nft'? KsftcM i;>8b-tt. 
»lt£a ftft 'StS^la Jf'at’lft 

%«15( I ^ZJ^ -SI? C4f»lti» 

“It«fl ) fsft 

>ft£H^*f-'4?l c^wl ftw I 
«[t5ft <£(^068? flta 

sst^ipar c^t?i ’Jits^F sifsii 

*1 ft ft ^ca^f I 'flit^l ft®ft 

<£f*ftn^, »isiT3faia^l t^itft 
^ta a? atai nsa-'^ftasta «f¥ift''® 

HK^. I c^ia? ft»itia ftft ftaf 

^nfaft® I 

®^a atcaa ajf^n^ >rtft:aT a»itaa- 
ftc!? ‘tta ’(«> mft£^ja nftea m\ 
antawa ^I6a 5|Ji=s^ ^latatra '^la ijaTil 
ftt^-r c*fia ^laft i ^ta «}atii 

«fac«a a»itaa-c'a'C3i in^sfa <ai^:alatfl 
ftiataft i 


ftft a 

m 8'3 ftft£^5 c^n c^caft cac^ 

I fta a^t^ftat^ai »siaTa afl- 

«(Ttcn(9ii-^^ iia^ ^itcntwi->i ^ftatca atiai nft^T w*! ^a^ai a^ca 
SBf’jtl atsjtaa »ita»\j'35 "aia^ataa *ta 'ilS ^iftatraa ^?!ata a14«a >iaca ftfta 

ftf««a ftca ^itcntc«ii-i'3 ^^wtftf >i‘^laa ^aiaaf 

a|5i nar ^Tm «ta^a »!aa atft n^i ftai 4«^ aaitftnefalal w ^ 



C^, 1 






▼nr«5r, cw W 'Stai «,^ir,»** 

farc»itr*ifeta 9ca, 

srwa nt^iT 'oi^isc^i «i^^i:«ra «if3at=? 

a1f«9| fj I 

^9t^lisfw Jjcaj 3r«ft^t"fFta)ai faas^ 
»iaf '9C3T cif«rt^ nfsT. ’ftf^’r 

c^ta (Fuel cell) f<ifl< 
cnc^ I ¥C»f '« 

«??! ^ta ata i aatft“t5ta\ai 

«f1faia%»i!T, ^tai aataiNatraa atlca 
.ji^^l cacaci^ri c’fiS n^(5 

cir^ ^ar^i 3?r»it^ ca^tna 

feifr fafK^ra f?cai:f i 

c¥tca at^cstcafs? «ia^ '«ir^t«fraa 
atataPf^ f^ata a?|& ^a i 

faf^ata m ‘fla^ >ri«F ^la 

atr^F I a^t^tiatia af^i aatat-iat«^cwa 
^t5?)a ft^rtca ^a i ^«<na i5tt*fa 

faf -wf^-r ^9ita^ catca «aaata 
^ai f.j vna^ at^ caf®cafecaa ataica 
cii^ ca'eai ^a i 

c^itat^’liS ^ aTta ««aa 

Cain'S*! « ca^ %»ia Baratca i c<n^ 

faas*! (T^iira faT^fc-f c>itatl’llS qt*!t^ 
c^naa n^cat^t fafsaa ^ca caa •aa^ 

*|faa*tc^ -lazsicana WJ9 ajaai^ f'satS 
at*!tafa^ aji^tala ’luat’t f^a ^wi 
^ta *!^ati?tai nai5 ca 

caa, an® 'Ita faca^ ^iftrcafcaa «rata 
att^ 1 

'aaaa calat^nt^ ajt^ta^tsf^a a*taia 
faa aw ^aatw c^ia a»!i*!a i ’jfa^i^ 
«r®ita^wa artiytataff^a atiaataa 
«rwtafa awfa*! i ^ faasia 

caww *nf «iTt*itaata aa ai^TaiaBta^ai 
«• cacataia arcf airatcaa Ijftrca ^ftr 


a^wta ata^, atc^ aatataata acara 
ataPrta («aata \ca uja^ acva 
^f^apa aia •'jfaa^a nca a'sai fac^ 

ntw I «fft =Tuanaa afsf ntaa^i^ita^ 

fa^'s awfaa i ataata ai^tajaBt^caa 
acaa malS a^cataa aar® ^a 

aftata5t?)ai saratw at^acatfe aaf®c® 
^fa^a aca ^tcaa i ^ atca «fwa sii aai 
n<a 'Srai la^^tca aat*^!^ atf^ caa i 
^fV^a ’aita?>aw ’J^sirmac-ta aftcn ^ar- 
atafB aca ca«ai ^a i ataa ^ta^- 
a^c*! ^a:5!wcaa spia ca fils's 
'# ^a. ’®i aaata fencat% 'staiataa 
'sitaaa atca^ atca i 

asatf® t^aa^ at's? aata faasa 

cacwa nfaaaai ^^alfl aatata- 

Bta^ai fi!-ita aatat’fcaa ^ faatnca 

«fa^5a acaa i 

a^tatasta^caa faatnia ^fa^lc® fif®ji- 
a'^caa at^tajacn c^rtfsia^ atftai, ^t^a, 
af-sa «ifr® caa «iifnca ‘flcafaw i 

'aaaj at^tiaia fitwl^ra ^a fa i ^jttatc*!i-^« 
ai^tafiatcaa fan^ atai ’Jfaa’la atjjcaa 
aca ^^a41 c«Fcaft*! 4a^ ^rac*!^ ’}^ta:aac*i 
firt<ai acaf^iara—attati&tatcaa ’jfaltj® 
faatna filajta^a i '■ifsatraa '^ta*! 

^lar® a]< a^a'« «i^aa-aac*Ta aaa aa^atca 
aatatn^tilai ca ’'latataa ^ ® 
^^la aUfaa®Ta afasa fatawa 
faa«a cawra a® fawra^ 's 

^fasfa® cac^ ca 'f^aj*i’^taa ^taua, 
®t 5Tac*!a^ fiin^a^ ^^a a^ww i ^ atcaa 
fan^caa acajs svatcaa aarntf® cawfca 
atfcaja ac«p 'sfsf ^caw, ®i ^a 'e 
«r^fa«ta ca aaa fr®fa afasta^, ra ^ai 
faiawa aai 5ca« 




C?f%c|*r5? ( yr7{\ ^^S| 

«l5*ltft ?-— 

i I C^ <2f3|5tR® ^5, 

fn-^®, ?ltWl It^. 

^ I <2r^Hc5?^ ?Pt®T--'X(tf^^ 

®i ^sr, mf% « f^nrn 

fn-^®, ^tWl ?ltW tl^» Tf«T^t'®1-'59 

41 ^T^r, «ftf^ 

f5f.^®, ?(tWl t)^, 

^\ ^ 1^«pT5(i—^9ft5 (5in^i 

«ff^if^), fn-^®, i;tW1 l!^, 

'«^r® 1 

^t‘^i[-~i3k'rc^^«[ %t»i 

«f^t«K^—WS( 'S JTtfw 


%^win?K ^ fH-^'S, Atari Atarf ? 95, startfi® >iia? «tli:«M 

♦•‘l*’ CAfswnifeW W, =ftiwt«1 Aira ^AfHAf 











^nsrh^Tfl wt^T '« vt^tflti *tfltP!i fe*f^ »IlT«Bn'lf^’» ’fftit ff^t* 

^ si^'an:!* «Riti*fi *w- 

c^f^i ^ *lfti!5^ <iCTt^» 
urn I f^iir ^ fSwt^r ^ww 

^■Kit « ^«ftfli «i=t«n*ni ^w i?tlii «ff^h"^itW^ m c»rt ^w^cw 

fwre ^ i 

»!^tf«f¥ ¥t^¥i\ ««t vti wN *i^« CTO •ffiTOi cn 

, «»rrt ftrro. ^ nflw nt«ii 

W5I»rt<(Hl*f5 W I f^ *H!K1 

f^TO «rntiw ^pwia ^i?hj nftw '«WV« TOffe Rhw^« 
«rt^#» ftitti wn^wt^ 15311 il 1E^ llrt 

^ ^iortfir® «itn—it >rTOt <*rlk^lfi 

wi «Wf «ff%fci-fm to^u «irtwtfihiti 

€rf^ lUIlt«W»TlWtlTO it IW ftfu hR¥«« ^tw- 

ffttn ortu ^ I 



*1% ^3! 


«itar <ii¥ 

^Z^ ) CSJC'QfSl^ (Mendeleeff) 

<11^15 «r<tt5r f^fJr, 

♦HfH? “i;-!! (The Periodic Law of 
the Chemical Elements) I 

nil? ^uzv^ I ^ »iw? 



r®. 


(Indian Institute of Technology) irH-' 

sttn ’Ttc^cvn 

«f|5 fI 


^ »rwt5 nl^s 

'>?li «ii^ *t<tf 
«f^Tf5T 

515 1 45 nf5ir®, 

«rf*lt5T ®C^I5 ^ 1:5 

^srtn® »rtftc5T 

®t5 «f®^l Ral^ c5C'af»i:¥5 

«int5t5*l 4ff®®1, "P!! 5jtn^ 

W®1 « 55iff^®t5?WI *f^t5 5ic«5 
JT®T®t5 ^*15 a*15 ®f55J5!^ 

¥W%»i=r, ^t5 ^t5 

«?^5Wftn5l ^»l®1 ^9 f5®t^r?9 

nC95ft5l 

^=rf5^*f -t®i^5 «rt?rc« wt® 

®t»ll>^ (Dalton) fsiat ^jt^5 ni 

'« ’fjt^f n?ri<(5 wc®t !s^%5®t5 nfN'ts 
TO. ’f55tl5tr79 «f5t5 TOH I 

5t»rtlf^f 51^l5Mf5f59 (Laws of Chemi¬ 
cal Combination) sfijaf ^I'Kn aqr* W 
fWII Wt»l f9f«5 Wt^f 

<55 « ^5 JITO C9rt5t ftffi mtn 
fl?! 5^1 <95^ TO *f55t^l ^5 
»i^ 3T9if« 9? ft«it41i55 f^irt>r f|fj 
Hf^»!i 4 fim cn5 

*r5*itt»rit^ '« «tc55 ^ifii w 
itn (Stas) eff5 •• 

(Cannizzaro) ilJtCirh 
iftCfl (Avogadro) 4r^CW 

^ '«C*riSt^ (Dttlong and Petit) 
<rcitim»i ^ 1 , ^8't*#|5W 


ipr, J ^ar 


fif^W 

•rtwtn 08^ iri^ f^4^f 

^F fr»ii I »n?t n^tf w « 

•rttf >lt«%fl (Periodic Table) *tF- 

mwf «?tc»rn:¥ m 
I « nfli wv «^t«ff 

^c?r ^»rrt5T-ftiitc5ni f^fl^ c»iW nr? 

^ririt 

^wnmtnr ^»r?F 

mfrt 

f^^-r '« i 

ciir'sfncvij * 55 ^^ f^wt^ 

c*iVn cntdur c^Vf*i¥ nwtr«ftr nanti 

^ ^9 

4^4*1 ¥rn «r^t«r ?wn i »i^ ^rnr? 

CStnrF^nrrfl* ajft’F cnttl (Dobereincr’s 
triads— 1829 ), \ ntc^tr^tit* nf^n 

(de Chancourtois* helix— 1863 ), 
tn^rnr'an (Newland’s octaves— 

1865 ), cnt^ 5 fr¥tr¥J (Pettenkofer— 
1850 ), IttSlinn (Gladstone— 1853 ), 
(Odling— 1857 ), ctwU (Strccker— 1859 ) 
«r?t% nr^n f^riF fer*n- 

cntnTi m^c*nr 

•m«rw'^¥ fnntm <«tf 5 nnr ?fi 
cnr^ ntTFi nw cnr«^ ttn 

wtfltrs •Fti? ^tFT*! fnr?^ ncnr?n— 
‘c|?tw» \ ntr?tr^ f^^cii’O •rftf- 

>?:?«■ *i?tw ^ "at* ^tc«n ^tfn- 

?tri >PR i’ ^trwi 

f^flpr '« fin ^trfi ^ 

f|ii I ?w, nfn cFffnf 

»wWi ••nls ntnfir? 

nniii ^trti w w n ^ i n? 

fMli cnVtl? nwi m 


fr*f ‘•rnta cnr'afnc?^ 'nnt’im 

«rfl«i '« n^« I ^fk 

sif*i cnn n^tw vi ni *rttTs 

▼rn «fHt« wntr f<fN ^?sFnc® nai 

nrfri n? •j^ni anrw-fawrw 
nr? fedc? n? nff‘ 3 (< 
atntifnn ca1n«fn cn 'er?f«a afcnr '?!♦- 
f^¥ «nj na—^at «rat*l «cn nifa 
^caii 

a? n^canrna ¥rn carofn^ fnit? 
?amn cn» fafna ca)fn¥ natc<a nrai 
^traa nt?« ^ant^c?a f?ntca 
«r?^n® nt^«f4)n an 'ntc¥ ^ai 
nwtisfa ntaa1ifa¥ «a •al arna 

fka^ai 4? ntantafaar wa at «ta 

caffnat nftr<a n?n «ta^« 

^nfaa^afa an i fn?t?t¥l f«f^ ¥ti 

car«fn¥ n^ta ^at fafaa? '« fiteta 

¥raa i af5« ‘antarna ^?¥nta’ 

nntaarnica «itr¥, m ^atcn 
¥ii?rnn 

‘caHna an naa caffnwt 

^t¥ta, «r¥ta '« an, natr^a ntaatnfaf, 
^tm tna nntfi«tca fa^a ?ra ai ^ 
«trwnnt^afrwr 

ftn^ ?tai caffn? nnKc? cnraifn? 
«trfa ntanlnfa? wtaffi aantri cat%a? 
m ^9 a«nn—ntr« naan^ cs^? nttnr 
«f«f cnit}ai«tca nfl airai ntii 
iMfC^ ^ vm nnti nt«%4 ?n 
-afftraa *rnti nti^ ataf^r®—m <<w\ ?in i 
tirtin-fnwtmi.cn c?ln ntfenjicf ^-na 
nnin ntn%a !wi ^na*! «{im» 
wtictf fn??'?ttrnt«nt wntawf* «ntfn 





*ifht <2fnftc»r* ’^fii¥|8 

« «prt«f'hri fk^J^*l 

Cfw ^PTW '5 ^ =J 11 ^ w ^w'T^’hr— 
c^raf»i¥ n<tif »rt«^ ^tcsr 

W, nt!? (Nilson) vfsi- 

(Scandium) ^1 (Eka- 

boron) i ib'i# C*l¥^ \ C^- 

^fiaTl (Lecoq de Boisbaudran) 
»fTt1»nrf«l ^ «q^tia|^f5i?rf«l (Gallium—Eka- 
aluminium) ^rw 

f^yhJ (Winkler) «jt?w1^nrN ^1 

*fl¥ff5if»l¥sr (Germanium—Eka-silicon) 
iftpj (Indium) nVS.n 

nti^tifw vrtw »r^cnM*r (^^s-ir 

sff); (Beryllium) 

*ftwt‘rf5r¥ mtwfl >T^r*ft<f!T (>*• 

>«*e ^(Uranium) 
rngfl 'etm (^«fc-- 

^*r CT\c«^?r 
(Argon) 

*n:<(T ^ ^9ps 

JliKvr I 

CTTo^ir^fl «r^tcni 5 ^ct¥ 

^ nrs C»rWti »rhltl (Lothar Meyer) 
»r:^ ^ ^«tf^ *1^11 >!ti% '6 
c«i\i»w nln«ttn^¥ ^trscsf* attffe? «f#t"r 
^n=f I «a^ n^ti »rrii*!rfl w c*iwif5ic^a 
*1159 irti 9 ^1 
cw<rtfFcar n^f^w 

•fH*^ nten Thr 1 

9Fj8- 

f»l¥ 9 W |[I I 

^ntw 9 ftwwr 9ivr>5^ 


(Isotopes) na nttf 

»Tta^ta *a-na apis « affe*! 9 i ^(515 ftiiii 
^*rtcai^fn ’aai ata—nSt^atcw 
(Potassium—39*0) ^tcn ^TfaiftsTa (Argon 
—40*3) f%C¥Ciia (Nickel—58*69) 

«[tcn c^r^tc^a (Cobalt—58*94) 



c»it<fta Jitata 

«rfcatf®CJfa (Iodine—126-9) ^fcn cHfa- 
atcaa (rellurium—127*6) ^ta^fsT I faa«j 
C^ilVsi’PIJ? (Rare earth elements) 
ataifa^ n?t<»T?Cfa (Transition 

elements) I ft^csptcafa (Hydrogen) 
ca^:»ia ^aTita'e cacoftifa >rtai^a 
‘^fiS ?f f >1^91 / 
caV»Pf?c^a mnj 

•i^Tcia 9 tfatcaa ^cn, «! 

vm ayftji « (%(% ^^4 

m ^art*f5r aai saf^ifwa 



•rttl ajjS 


"?IK Wc® c^t!i c^ntcani, 

tfi-cw nw ’^*(tJT V?I1 ^1 
cii\»j c^ «iRg*i ^ntwtcir 
ftc»i n^fi^coi I 

®*ftwt^ «rt5ni «rt^s( ^ c«<rc¥ 5»Tf^ ^\z^. i 

(Aristotle) 

<«« ^1 K|^ 

^•tl^rtc^lfl s?rt f?C5fe»T5r ?TC«1 (hule 

or materia prima) I 

(Alchemists) ^W'« 

*«-tlH*f1 «f^»l I ^tr»! (>ir^«» 

»i:5i) f^OFt^ «ft^^'« (Prout) ^tij 
«r¥tii «rtfecfe? 

Jit'S ^t^tgftt«f=r jrVtntn 

c*i^*i ’rt*rr^ ^cuci I 
cJiVc»ifl '8t« wtl^ 

(H-Dntff'siJF =i5p «rt^c^u sr^ 
fH C’f*! I ftwH*! (Crooks) 

cJik^s nni 

'Stfl f?af^»l=r C«ft^»l (Protyle) I 
'uRs i?i*r 5iT*m nrtnH jiw 
«Rt^ ¥jtt«itt® sftra 

'«rf*rrrr<3 

^>6 ^<sn I cif, c«f, 

^»r*l (j. j. Thomson) 

*r^ <Z^ flJlM JRW I f^W 

c^^^^ ^f«Ji ^nt«rtC3nr «ftfl*if?i 

>TTtr ftt»l’T I C¥!l m cNcaftc^fl 

»M «r*it*i fk^ i 

fVf stwtcn 

(Thomson), (Rutherford), 

(Moseley), 'iRjtiiT (Aston), 
(Bohr), (Sommerfeld), V 


3[9tJSf (de Broglie), (Schrocdin- 

ger), (Heisenberg), ^^^(Born) 

«pff« ^<^5 stm*n« Wt^ 

•rfK-f<«tt;ii or ^fr« 

c*ik *ri5iti5 nisr « '8rf«5jjt%‘ >iw 
*TT«rt?t*r9 nt?li wiT5nt»ri» c’lc^ i 

jfr»r. ^ 'Bt^ 

JT^aF I 

*f?*itl<tor« JitB «rrBjB 

•f^rJit*!? 4af{B 

'^Tf^'s c^araw (Nucleus) cwm^ 

c«rtt^r -« ’FT^r ’ifIcJttn (ijtl 

c^ttafsr nflJiti JirfBcat^—cfw^ 
JrtJ5 4^{5 csrt^cirnlls i (Heavy) 

^t^t^ttWJT na^rtu? T^far '«ii*f c^=r ftenav 
*it? ) I CBsra^a 5^C¥ c¥cara '»ff 
*nit=r =»T^«tJ¥ ^c»!¥|;r (^ii-f^ 
1%»it5r (Quantized) « 
faf«s airtBtcai ^ta (Orbitals) 4|B^ cacn 
ortatlJrai ¥ta i ^caa -ff^sn^^fita c^c¥ 
(Quantum number) IC¥¥§C5Ta -ff#- 
hsfWTir nftsa f^tari wt^tB 
^W¥$c^ ’r^jrjtt¥ •ftajjt'ifav »r^nji ^an 
?a (Atomic number) aail^l is>«arc®r 

c*itarj:»i faf®? ca1*r naatia nta- 

>rl*ifa¥ ar^jrji f^<a ¥orai *ra»it^a 
artr® c¥waarc® fafif®, afipa? |c»i¥$a5H.t^a 
wta «i¥«r¥ta anai r ««^|6 ^car^caa 
'Bta '11¥{6 esrt^a ai fa^caa 'ettaa 
cat^ttallS ivt • ^ttna atai \ m- 

at^a c®l®, at»rta1%¥ b (Spectral) 

at<(a wtw afijri «ii¥ataf irta\ i 

c¥arawc® ctrtkaa .3^^aJ1 faf^ carafa^ 
^Ri ar^ajl ¥a ca^ fw taira ®fnra >ra- 
naarta aai ^ataa «i?“ 




















(Isotopes) ^*11 I 

'« ^t%sf «r?5 ‘um 

’^CT? «r*rri •ft'tfi cnti i '«^Trt5r¥ 

^ «jff«r1:?cn fif«s »rf#>it=r ^¥|if 

*r<tf •Ktir »Tt«%9 ^t¥ii 

nt«Tl I C¥IWfl ?%^CH ^W¥- 

¥t?» 

c¥ n<ti 

¥r«C¥5i. »Haf '« 

¥CTCf (<15 cwf¥C¥?j >rr«%9 

^f*f, ^¥5 «<r5 C¥t5^ «t¥t9 W^ ^1 
'¥>T¥f¥ C¥<n ¥hr ^ I C>?C'«ftc¥S 

n^ti »rt«% « nfti 

^t<nr «rw frsf or, «r^cJitv *rtf- 

^tif¥¥ cnwtv nt?r- 

(C¥W^¥S ^t*rt5r 

¥^<tTi ¥1 c¥cars *rf«c^c-r ^c«i¥lw« srvtn) 
ffl TOtM «\»t»r5I«IC¥ ¥«1 

fnrf I ¥t«i, *rt«*rtift¥ vtrr c«rr¥ nt«- 
^tif^¥ OT c^V»r nfl*iti« ^fiff'ss 

i wnti^r- 
f«f^¥ ^jtn¥ *t<tf 
»r^wt ¥i:if--*c*iVf»i¥ n«rk«f« kA uof 
¥tc¥rr ^cnvf’ i 

c¥^ •f'hr*it*ff%¥ >r^^n «Vf*i¥ i^fls 
>rtwf«¥ ^tip¥ n<rt 

3it«*N fN arhj («44» <j:) I 

•rtfl^tnf¥¥ »i^<r7t?’rtiw ftvfn® '■rt^¥ 
nfti>rti*lfr5 (*fi-n^<ni, «8) 

(*n->r^¥Ti, ««), f5f:¥- 
c¥i (*n»»i\¥ri, ^v) s^tcn c¥t^tt'^« 
(), •flrf-ntm (•n-’r^^ri, ) 

^tnf «rtf«f?3r¥ (*ri-*r^¥ji, ^ir), crc^- 


wTtfl8f5nrtCT?r (Protoactinium *n*>r^tn, 
Si) ottfiftcwfl (*n->i^¥Ji a*) 

'¥<¥ttsf c¥t!r«r¥tfl ^’i¥f« «! I nti- 
*jt*rR¥ 'm ’¥?»rror CTr«firc¥i 

<«m ^mtcaw «r»nrf^i 

¥^n <:(c^ m ¥cii¥i CTVr¥n««¥i- 

f5r¥ ftf¥I wtlfl ^d%¥ 

cff «u-^»r¥f^ ciT¥j cfi I nfn 
¥ff)f^¥ C*jVf¥¥ •rwt< << 1 ^^ «W 

»J\C¥« »r^tTtlI3?f^¥ ^¥ttf¥¥ 

nn?t^l5tOTii ft¥t¥ ’Tfrv « w®- 

¥tc^ ^JNTI ¥fl1 ’It® I «lf«^TlV tftl^Pltl 
<flm C¥»lt® ®¥r^W >br e® 

^t¥¥tcsi. nf®*5< C¥ir®f®:^ ^t¥¥|¥ 

C¥tOl® VI I «ITt¥fe^® C»t^ 

(Actinide series) Cil\c»[® 

•tff® »Ita*irr8 ®5tt?® ’¥¥TfWI >T¥l%¥ 
c®¥ti®¥ «[t^f^¥ ®ir®¥t® c¥t^ »ni«i «ci 

al I ^¥¥. 

‘IC^ ’trt’T CM\t¥« 

«r®¥ ^tc’ntwR 

*fWt«f»PIC®® *l^t® »rt®%C¥ ^Tt®, ¥tl¥i 
•nr¥fic« ^i¥¥|sr ^¥ti®c*r« »ii¥ c¥C¥ 
C®t¥l ®tf I 

>»^«aTOl C¥tit® (Coster) ¥ C¥f^Pr 
(Hevcsy) ¥’?'¥ (Hafhium-72) 

fr?[f Sitt SIW C¥t¥t¥ (Noddspc), 

fet?¥ (Tacke) ¥ ®t< (Barg) ¥f% ^®ltft- 

farw cif^it® (Rheniuin-7SH« 

nft«’rr®*ln ¥tcwnwti¥ na^a 

*l^t®®!paw C®»11, ¥-¥11 ¥¥C»I 
¥Ilfv ¥1® ¥1 I 

C®V¥ ^"¥1 TO® 

twtl (Valency electrqns—citaprt’ft 
|C¥¥|¥) litem® liCIi ¥tl¥® 





Wt«T « ^ 


«t»ltuf^«P « <1^ 

fsi'^^ >r*ltC^C*t5 

3T^<ijt« 

^•n f c^r<ti 

Trt C^, C»l-hlt? 5lt?tCW (Lothar Meyer) 

c^^tfscai? c?<n- 

ftai c'5V« 

CTiitTK'e ’iit^i I ff’itC’T 

cTf»rj ni ^c*?—'»tn tff’Ttfl*!, 

•^1^, «tf^»H[1? (Refractive index), 

(Malleability), ^aiCSRr m *ff«- 

si^, fi? 

■^*f5i’T^«iri, 

« C3rt3t^®5 '#«t*r, 
»f»l=?1^, 91^*lWt^T n?tc<« 

51< «l}3^•^ :^tar'®l, 5ai5?^ei®1, 

c^af:? sT^srjl, fwt’T, 

cs«'):»i9 •ifs3rTc*r<f os?tc^f 

^®jtfTi 

c^»t? ’rJ5r-f^?rt»r « *i^tf »rt«*frc® 

®tUf« '«T^'Tl=T C^r?f 5t5 

car*tti® (0 f^tsjnj 

’nt*r»i^f, c^t^i 

Iwf^C5f ®f® trtc¥ (^jt»f 

—«i? «irtrv ?I6 )■, 

(ii) ^<tr c’l^*!, ^n?ii few'®’! 

*r» m’F C<tC¥ 5Tt®{B ®f® 

fc® nti?; (iii) 5itiifs[^ c’i\»i, Wtwu 
api!»i: ®f® 

WS » (iv) ’it’ljf*!’? «V^, 

fim wts; c®car« 


?f®^i 'Sfi:?c“Hi iiprt! ®f^ 

^c® '•rti’^ I 
nfrt »Tta%t® 
facna^ wt«i cr^5rc«F 
faiMw Iwf§5f Tt®!. <srfl«i f#'ll 

w^^Tta %tra w«faa W1^« 
5rc«r at’Tta^ar »rraa ®a:®nnai 

ft^c5tc«R naat?; waatf^pica 

® »T’i:at«f¥ fe®a 
*f?tc<a ®af® ntw i 

f^»i aifafei nit»r wt*i? (fffiffta 

ar®^® ) few'®n T?rfl ^r^i’fScaa fa^Ft’r 

n5®.np«; 

c®t:aa wv’f® s ® p ®fa ® n 

tc»i®$t=r ®f® I twf3?a 

cvta n 41 WJ1 faciPF OTtwa *1^ 
nta^c® wiTTcaa »rrffla »r^aTri »rc^ 
wffea I 4na *ra*ftla few"®! art 

^cwlca »!*^< ®f® atafata ’raw 4ai ^rtai- 
15®: JTfapi 5111 f%i 4-wt^i ®^®ta 
ca\c»ia—f^5pi « ca®a—5i*it5®f5 
wfarcaw ® ca»tf^ *111111 ’Titif 

at^rti^ wafcn f5rf»i® iti fttia ca^fif 

nirti^a ^ *fic® *ftia 1 

151 CTk*ia few^®i 11 citu® 
cartel ^t»iatcia fa^t^r ®tC5a ntiit^ftf 
»i’>’ajt?iti\ «5* c5car ns^.np* waft fif*^ 
V® *ftta I *t^ti 3!tafei (I-VII)A 
(Group) ® (I-II)B wr«l aivf® ltl®tl 
ci\*i 4 catfei ifi^® I 

itajfi® ciV»i5%c^ niit\c® if<^ 
tfr'inii fasten! »Ttf« 

(n-l)cl‘"®.ns2 I few"®! Wt5Cf ta »-« 

awiatit m art^f ataiftf 





CTk»ni c?^ ^ti, 3d, 

id, 5 d ^^K 6 d m <w^: ^Wf|c^ 

la ^iv9 ntw I ^-F|i[5ft^ cr\w 

^ ^ (21), '^Jpi (39), 

•Is^C^Rt^ (57), (89) 

cur fkz^ (28). njtc»?- 

f®11>l (46) <9 a7t{5*lt>l (78) I 

^t^fkw c^V»r n^c«f ni"»ra ftc*r? 

»rt^ c?<ti nti I owl 3P|5itt 

'flm fifl 3?1 (ilfll 

Jit«rjft¥ 

c«l%« ^rrf^tc’f ^ai 

c»ft8l I 

(rt-2)f‘**^ (n-l)««. (n-l)p^(n-l)^i^ 
ns*. ai5*rir «tn*f C’flSm ^ 

(58) c^ C"t>l Vi (70); 

(57) >« (71) ftn 

’fttfrti 5Tt*l OT ^ 

f^»T r^i cntSt^i 


^ W (90) C^ 

CTt*? (Transuranic 
element) ^C9f I ^-C’Ttllf 

’Tt’ltW =(t*I ^C*f I 

CTC'sfiltTi «r9fc«rfl m 

c^c9 ^ «^n5T“f^4^ ^ 

^^-11 9WCf!T, ^— 

^tf®wart^t«, f®t¥ti, 
cFtftftfl «9ifk<w n^ntw^i 
«acf?t *f^ti 

CPU snt i 

^ nfrt ’Ttsft C5rr9%¥?[ 

sitwa w f5«9tc9i^ wtw ^ 

«irr^sr-f^tcT^s »«^|B «r«(tsf f^fron ®t^wi 
wt^rtm »rtf5c^—«i-¥<n ^rtsir® fwi 
c^, 

»iic® c«ni*ri 

•m w ♦nwtl’Jt? 

ftc^ ^icti 
's cwaPrcf fl srt*i 





15^ ^fsitt^a ’i^r^nt 

•rftpi I «ftft ^1 

'«r^-t T^fm 

^ nivs^ sit*rrc*i 

'»i^'?ti *tt»>wfl ^U 15^ I IS^ 5pt»i5ta 

r^5?|S ^ij’f I 
«r<fsi f5 wz^] ^trn •[<«, firsts 

^*f ilr\S»-.>»o^ Jftif ^?f 

55 »it9j cw «itw nf«i 
si^pi 5«(t5c^? 'fti*fi ^ «rt^*T I «r?'5*rw 
’TtC*! 

^C’lsf c^, *ri a»T, 

^it^>T. 'ff1\, f%ai ftfli I 

^s «itf^fi5 5R1 ^'«in »il»fta‘i 
*it??ri^--*ii*i5f f¥. ^awtf^^c^ra ’i:«U'« ^•ifa- 
§'5' •lt»*ft^ «r5fil^ fit*^ I »ftC9! 

C^^ft^l Cf. ^t»l '« f*f<r-fB^ C«lV*(tfl9 

Btc^a *1^ 'Sf’T^'fT ^ «rc¥tcfea 
f 5 fi( <«? =»t*i c*rsr c»r»i ^i c^fJi i 

iii^ wrtf<’¥tc^a «rta c?'?-'i’ nw 

^iw fsi^fkat’T '« c«ftc^t?ft®w 'orf^? 

«itfaf 15 I '9 «rt?ta c*f^ c^ 

»[*i!8 «rr^l5 c^Ftnra « 

^T^l «i *rf?n^ c’ftPCfl 

'9 C’Trtt^ I X8^tf^ 

’Ttc’ni '«itc^ i5^ 4t«TBta aws 
cw1^ maJini fk i 

( iJrlb-, ^UrS « Clt^ C^t^ 


<1® f^ca ^tTf« C*rt®tfflf5 (Polarity) 

=?ca5i i •i’fi c^i. 
»itfB «Ftc®ii ^5=^^ '®i^:*r (Distal) ^ 
5T*ia nt^l '€ (Proximal) 

^sj I «t^-c^f? cw 

f5=5 fiica-e 511^^*11 i cat^sr () 

:S[a%a at»ta c^c^f c*i^»itfa c«fe 

(Medullary plate) ^ca »ia‘ft«' «n:»l 

f?!T atfBia alr^si i «ft^ « 
iB^ f^ca afta*?®?^ f>®f<^ fVg ’ftaaii 
^ai«i® c«fc^ faf^a «ia^ta 

{B^ ^t«i 5 ta afta=f aitcaa^it^ (^ 5 >'a), 
^tcaf ^0115(51^ 3 ^t»iaitaa a»ii 

ca:^ *ftta I aitcaa?ijtc^a naa^ hwtfSfc^-l 
€jata^; --t^atart^a’ at® '« atal a^a 
-^^a 9 i?raa stajca fafsia lB^«f 5 ir^ 
^rfBca ata:^ ^caftcaa; 
Pf% ittcia fa®:^a ‘A^IB 

^ifBca ataata >T^af fe^rta 
^tfa^ta 5Ttaa catat^^> ( >;»'38 ) 1 \sta 
catat^^ cBtaitiBi atcta fa^^^pa «ii^lB 
®ni ^a»i au®a atajca faa^far® wta faf- 
jfta ata«. «raja nta^f ^caa 1 f^®^lB can 
a^ ^ta aa atai-«ratai caa ^ra, a5tcac¥ 
^ca^fB ®?n apata c¥c^ fata ^«a attara 
atajra ¥tat¥fa^ ¥raai •aarrta f®fa 
atatatff¥ ¥'^t=ra »rt^tar ‘i¥t fH^t^a 
ii®a ®at®fat¥ aaa (>8*a 

ata ®tat¥ft^ ¥ca) ata •it^ia ¥ca%®a 1 


* fU favfn, ¥f*rft¥t fttfawf»ia 







15^ ^"NstCfll nc^TI ^t'SF •iffll^, 

^zw$ '« <i)^ 

^f^«fl ft9ii *11^ c^r, ’T-^< f^nfii^ 
nfflncn 

nfc^’T'T ^51 iif®l5 

4^15 c’Ttfel ^f%*r ^ '^ft^a 

«rfs'f, c»ic5^ ’rcaa«it»iai c’ttfei 

«ft^ ai fef%c?a cmaj tffcitn ^ai ^c*J i 
^awa :j^»i 'e '^tnl'S 'sitcai 

’t'^a«tca src^ 15^ a't*^6ta 

is»*taH-a»itTisT, f5f¥';»n-ta®tst, «rifl ^ ^fitr- 
fa®rc5fa nmitw aJtn^vTca aja^is ^caci; 
ca*jiT—% I c^tc^a <ftt5>Knt*ri(—af^at^r® 
•tifa-ntf^a; ^a^ta fena ca^ta a| c^Fta- 
’Tafta fa^a^'ata *ffaata « a i 

«^at¥tcaa ’ffna'I^f^a ^ain 

'« ^tiTfa atataft^ «i ca^tiaa 

atai aawa amtafsfar fafatf•ilna ^*ta 
fant¥^at5ft'3 naK nat< 

caaa—i^arata « f^^tfacaa ^f'lta, s 13?la 
c^tcaa fa^tafa, spa^rat « f^a 
«rwtwa apafa^ftn. «i cafftaptv ca^tcaa 
*ifii»ft^ f^i mK ^ta mw ^tatai 
caft?^ C’Ptcaa aiaatcaa i captiat- 

f^tcaa *3^119fia <« fl^fajsra ^apilj aa^ta 
«tc?a affBq ^f^an i 

’T® <r"fC¥ «f^aa-a»rtacaa »rraaTta 
^ac®ta «a¥ ^tar^aflj ■afai afratf i 
aqtaf nfai '■rtaai n^^tca aptfa ff 
«tra fat^a na^a^a^ -a aptat^ cvtcaa acai 
’vzv, nti, cftcaa ^tfa^a 
at*Ttafav fipat^»itn ajta^ wzv « *ifac*ica 


c^ttaa ^ C9Z¥ aitta i c^ta 
ntaat! aai'®i ^®a fa^r^ia ^ai ^ara, 
ata wz^ asftaai §*rta «rffa^ka 

n’pa at’Ti atcas cawai't’a iS^ISa ^ai- 
^Ifi^^tca 5ta cnca« caftajp c»ptcaa 
^r^tfa^ araf ajt^^ ata \ 

C4ta‘ -fitf^ata vflspjg aa'iaa 
(Flower initiation) aa 'fla^ fa aiaa 
aintaita »fa1a«i aia, c*t ’I’^t# «itattaa wta 
vaaa'e '« i fefia-f<®tcaa 

afl5»i »iaaBta aiatatca al^ittcaa 

at^iFta 5itaaata 

'«icaat^t-r f^^a ata »i1^a ’iaif«a gj; «i5?aaa 
's ntaaat’ittaa ^tatn-'^faata ^na i 

’icaaat’itia faar»if«r^ ^catn-^taai atai 
aif^a-*(i) atiatnaai «fw®, 
faalasi, »[aaaa <aaa asntf® '« atef^fa'® 
isajtfa nfaata '« caH aaata ^‘t^ 
aa,(») fS^at^tataa aa, ('a) IB^ 
aa « (s) IB^ nClata aa i ®*tfa§®' aa- 
«ita^=i t5 'Sftatafa cal, ^ta 

attaa aataa a^aN-^faai atcai atta, c*t 
fata asfa fat^ ata i i»''x b-" ^ta^a- 

ftfii aal iBaj ?f^aataa nca 
ataa caata aaa aaai ?ffl- 

a't^i aa wta i acaa cata »iatw nfaata- 
cat^ a'«^i 'raata ; caaa—fiitat^ta ai ^ 
art^a *tatt<a atai a[t*atf*r5 a'eai i 
!B^ a^aataa ataa acaT »iTtt»ra jf^tatn ai 
^tatl caia—caa ai, ^faat^a fB^?a ara^ 
cal af®ataa i ataa atai catcai wn 
aaiaaa aifa^a aa, atai ^tr» ^atl 



ntn I f^w*f« 

^fwi ^c»i ’til fCl I nCtiFi- 
’ttwi ^\i^\ '« 

fenfv ’tt^t «<i^t^ I 

15?? ncmtf ^w ^'»^'®fii 

«^*35''»^ Atil «tnt«f5T, C1*t=t-“ 


[ «4 n^’tn 

^c*^l Cl, 'f t»t5t« f*(f^1 fiw 

V^U Itc^ I 

16^ itcwtfl mx9 

itulfil ’ftsfiifiri I ’ll 

»i*i? ®*n:it% ifnN m9 ?ti«tw 

cn\^ ^11 « w iNl ^fs^i 


wTif'S PfUtit 



t6il 

<11^16 ifi I ^t»ltv ’ttc^fl Vjt*lt^ (Callus 

culture) cw I c^®f «tt^wtwtcn c®t»n I 


’jjtrtft 15?? ^HJt« Tt^im 

sfw ’Tt^ 

nftm ^^Jtfwi 'flf’rtai ^11 

|5??I ’twrts ^tcsf sitc’t *tc3 ‘<i^cir 

c’^ »it*itin^: ^*1 ^1 5»tc'a?t ^4“ 
W'* Cl *ttc?B 15^ 

•tt*Pt V(* 'Btfl mni 
srW 3Tt<ft«1'®: *itc^ ?5 5»tt« 

fiPnr frti ^ 'in m 41^ ^fi«n 


( ^1^1—'®H¥Cm^5t lt>T ) I 

mtfi stirscf ’tw «fit^ 

CiFtfl? 

8 *fi 

'sfw '« nw 8fc»t ci^« ¥11 
¥1 I ¥1 *fl "Hfil ¥t¥tll iw ¥f¥Ot 
fsic»l^ Wltcil n I 

15^ ¥t»tltcil ncwtl «rtC11 ’l¥l6 ¥¥¥15' 
«rcit¥4*rf fwr ¥i»n» itcv^ntist ¥ iwt¥ 
¥Utf»ri ftit«f^¥l1 (Sterilization) I ¥1 






<|fsr, ijii*] ^twti 


f^sf «r*rt^ W5*t 
n; «^—(>) w >8*"— 

c^i: '«tn^taiti 8 11^1 mj 'sc'scsja ^Tt^tcrr 
¥«l Vi (a»t¥, f^cnfe, f¥»i^ t®Jtf?), 
(%) «irtn3R¥5 nt^tc^i 

¥« Vi («tcn vts. 


vn ’tt¥ii» arn^t^l 

<lt?*l ¥C? I C»l¥¥¥W 

¥t:8f f^’J^ «I3II¥5» I '•l 
«rc¥ C^ f^c-f8 *(¥f^ ¥fl1 ¥8, ^81 

fc»i1—¥tc«?i fnn-N 
¥C5 ¥fsr¥Jt»l 



fsar 

in^iS {B^ I 

c^:¥ I 


c>rf»itt¥=T, i^tw3 ^r^t=n ^«Ttf?), ('») 
¥tcn arwt af^cT5 ^t»i&i- 

(Ultra-filtration) n^f89 

cm I it^'e iB?? 

¥¥ ¥ fB^ ¥¥ 

flftr v I 

TOl^ ^OJWCTl^J ®rfwu 1^ 

¥f«n §ntlf »<¥¥ c^¥ 

<¥1^—«f5f5lC¥tf l|t'5t« -tflCflfl 

C¥ C¥t^ C^C¥ 'fl¥ {^1 IB?E 

¥Cf ‘<l¥lB 

>n< ntcii im cresi ^t«p w 


'Butntfl, fBf^, f^ifsa fi^«r, « 

¥TC^* *lt<IJCT 
^tn»»tan ¥ '«itc9itc¥ nt»i5t ¥fli v I 
3Ptc¥fl *ir«a IB^jB apsi-r: v^ ¥ti¥, 

•few ^tr^c¥ f¥S c¥efe Pfcw ^i«i 

<ftiwr5 HtWT ^t=ft¥fw^ ¥CTI ¥tft¥ fentn 
?lcw w\c?r 5it?te*n ¥« i ¥W fev iBw? 
cHi^ r^g T^% ’i<s?iw 4¥¥ cftw fwfainr 
^ci cwfwcw ^tc^T I ^tw *18 fwe*tJi wim 
fncnc^w 4¥fw*^ ^v\ ¥ti¥w 

’TCT 4¥lB C¥tw 

'¥t»ftwi ¥cw fwt"iw wwtnw *rt^e!¥ti¥tn 
St^w ^n« ’l'Nt¥f%'» ¥11 ¥11 ‘it 
lITtrsi ^ni C¥tllB CIH ¥ Wfi¥^ f C lt 





1»9I 'Slf^ 

f5?jc^ V I Nts 

iB^^u siw »it«fR»i iB^iS ^'E 

^tC¥, ^*i“t: ^ '« c^fl V <^-<^ 


[ ^wif «{^, %ii 

^ tf9WCT *5<tw 
<(t!T ’It^ ’I’f’l 

5R5?fl «lC^^ntTI ’Ttm 1*U '« 

«inf9C*m 'siTf^^tMS ’Tt^f 

*ftc=l9 «f«flf® ‘fl’fls ^C3W- 

c^T’tJ ^U\ '«jf®a?’< =»ai i 



ffei5 

^51^ f5ian ^Tt'it’T f5?? c^c^ ^<t5F ’ftci? I 
citfe ^^st'S ^ ^!?i5 c?«l1 I 


*3[<t«r nttf nfim® V I 
c^t^ f§^ c^c^ 

ittl *Jff8 v\ I 

nfltnwi c^c® *5<t«r {S?? 

’ftitnc^l C^C^F 

(Haploid) iTt^i 

5F«i9i« ntsr^tu^?! 

•nrfrnii c^c^ 

«f3T ^^VSU 41*111 fn41 


*5<iw »rti *?ll-- 

5it«it«*l®: ^-<{?iin5 «^«sft^ii c»f«ri 

a[i*lf^fMfe (Monoembryonic) 

^55 (Polyembryonic) I *i|^ «R^ 

«<isF{S»(taj i5*r <rti¥, <rl 4®i5 

'« <11^18 fmzv 

fn I «i^ ^rtcfs 

c*r, ^1® ’fttfs c¥tJT mft®i 

’ttflSii *i® !<i I citr’t 





5^wn ^T% ^ 5JII i5f*rf^f^l ’ftnf?r 
ft»11 <llt C^, ^im SIC**! ?-*fflC‘f9 
!5*l <rtlsFI ^<»l« (Hybrid) ^*1 

m f^^C»T8!tn (Nucellus) 
|6^ CW ^3» fl I C-fr**!^* nt^ 

’tfci* «fts*l SFCfl « 

sK^Hfii I 

?raj*i ^ntc!i fs{?f3^ 
nfflc^n »fl?p ^C5fa 

f5^ C*<C^ *l<Hf *?f8 ’I’FJl I 

'sit«'« §«f5nt**wfl »ic«r »ic«r 
« 5*j^^tr?¥ f?»itt’T >«« ^«ijtui* 
I 

=fjl^tfl—spJt^it^ citn r<^n ■t'^si’?i5 

\ -t»iT-f6r4«.5n, f=«f^9*l 

f5*flt*n '« «rf^nit**^c8i 
c*rc"ffl f^«t^ 'o(3frti'®tc^ 
sc^nsTi 

« «JJTS| 

C(ftCsitC»insi^ 

c^tcTrfc*rt*i ^xr^apsi 

l^rs *^t«r siJt’f’F 

f5?c^1 «tC’T?[ ^t«*l 


W9t 


f^<C« ^t*l?1 JT^psi I «ll¥^ C¥t^ 
c^Nt^tv |S?[ fsfci'e f5[^ 
ncsr^ll «»tc^ I 

nc^>i*rf5 4*iFfB >rt*rc»ij« 

foici, 

^c»i c^c??r 

*(tflc*f« w^i 

*ftW I ^^»ITtC9fl 

spr*i*F«F!* 

f®ut^ c^?i ^zuf »<C!T nwj 

?f^*l 

fsjf^'S* ^c^sfl f®*St^SlSF 

*jf?tp *tt*ii ctli 

65IC1^ I 

f5^ *Ft*i5Tr«? WT 't 

vflt 

5f5 I 'e c^t^ 

n^P^'Q '=ftc«ir6!ii ^iTi c^9\ ^ I vsc^ 

sit5, c*Ft^ « f5*cf c** 

5»|R. ^1 ^‘\*f-PiarMS ?f^CWI 

s{t5{c*ia *F»;jt*l>it«fCs* I 

L ^Jt»lt»T wvt 

f5r*t^»!C«« ft? 

wc«f? nc**^*itntw I ] 





C’FH «ir^ ♦ffK(Super 

heavy element) ^TcbIi 

>!t« I C^l'ffilf ’fTtf »f^C# '»rf«I?1 

^tfsri ^t^c5fc«f=T c^ 
’i^K ^t« 'orst^l 
?y| m •ftfl’TtC^’F W1 (Atomic 
number) fWI «l^ «l«ff«» *nf>ftl^ 

w flnrf <<^15 f^5F««- 

f^C*W (Neutral) ^ti^r^lcsrsr *fa^t^l5 
fy?(tr*r flCftf <4^15 csftfe^i I <4^ (4^ 5?^? 

*fwt<18f 4fiB ^t^cntc^tn 

^v!9v{, U5« 

'4fl5 I ^iS 

frtcstrarWl ‘iffe Wf?t?f (Unstable) 

(Trition)l C4\f9F? 

Itfl ■« 

^<1 *ft5Jlt*lf^? fjfW 

*f?l*f« «, 8 JTWt?r «ltt«l «tCl 

c5i^r»i^ ^<1 mm srfpfi 

<1!^ »r^'>rit«f*i 

nfsFrt^, ^t'?f® ^c»i^5pi 3 ’rrBf 
C^ft^sF'S 

mm w. '«t?t *ft^i 

I Ofv ^tt’t 

m?m T^ 1 14| 

ct\Pi^ *tTt<l8?i 

f^i I > 

C«flf «4t f5Ff 


'4fl ^tcn^ mm ^nwi <4| 

>T?»i m\ *1^ 

»rta% (Periodic table), «tf^tl 

*4^ ’Ftfl%l5 fUR I 

?r« ?ni« ^4^ ’•if^aFti 

fff til® tJ®*T VW 

5C9lCf I UB^ >[t®% Ctl^f 
nT^t®*! ®t»it®rji^ ^i f®Jii 
®c»i c?«fi ®t® I (4II51 fV, «fi:srf 'ijHtf^ 
•fjftt’T® <4^ »rWi®J 

01®^ c»il wt^lf 
n^rKtS® ^tf®’¥ti:® 

?C®Cfl •ITl^Bftsitl® (Lanthanide) 
®1 «[Itf(Actinide) ®|t^® •Tff'f^fil 

<4| 5it®^c^ cm^u, ft®1 ®tc«ni 

’Tk-4t1tn\ il«F| I ^1 aic^^ 4itC®l 

vfat cJiVf*!® nwK c® <4| Jlt®% c®iJr 

®c® C5F«®i ®t® I ffec® C4t^i- 

# n<t® ’it®%f5 c?®tr^i 
®t®) nTt«f »[Wi 

«ipj®i m ’it®%{S:f ffc»i« 9\ts 

m HI I ®t® 8fra «rt®t«R m < 4 ^ >w 
®t®\ c*i\{^¥ *tHt< *r®*iTriftt® 

®I®^1 ^®1 I ®t® «»tcn WtHC® 

m, «t®\ c*i\f»i¥ n?t< fv <ftf r® 
ntc® ? ^\iw, m ff nir®c® nt>iii 

«4m *ttf® ? <4®i HI r 


*Ht^i 





«rti«f5nt fevi c?'9iti ntzn wti 
«ni ntw I ^81 »p[ 

cirtf*!^ *mK f¥ cvt^r 

? ^1 Tfv, 

rtVPt¥ nifft^ w'8 > c^c¥ %«» 

C»ltf1 I ^’TT ^- 

c«R, ^sr, ’?n?f«T»T» (y\W 


nf^ ? ^«»i8 CTiVft^ nirt^ fSiif 

^tviwa <(<i 

W fr»1 T nwK «t«i1 

«i<Ti ir* ntflcf? 

s!i I «rc^j^fB c*i'tf»i’F nTr«f cn w'sttv 
«rc» 

Im c5i^ I c^ 
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ACTINIDES ii* 


Up Pu Cm Ik Fm, M, N( 

L!i_ X» Ah i.» ±n Jm Sm ±m l»i Iw 


SUPEN 

ACTINIDES 


:oa):{i2i);{i«): 


low): 


f6(9 

•rfti>m %I ( )^ •itwt*rf5[Jo 

5iW) I c«t^ «rt< »ijtf« «nrffcar^i «ffB»i mz9 

’itinr CT'en n*ili t’^fif, 

ftr^ F^ftm ^81 c?«rtwi i 

*rc?i 'Jtfw ^*rrwa •ff5i^lr»i?H n?t<c¥ JoriOF. wTn 

^1 ^ cwpf ¥fi ^tM 5)11 vsf^ fii^ () 

wc^ =ni ftf c? ^F’TC'® m •iwtc^ 

(Silver) '« GNtPl*) (Bromine) C^h ntlNt*lf^¥ I W« f^fTtn CW 

(Photography) W T It>rtlf%¥ ^ ^ ¥«1 CNt« 

’’1, ntm CT® ntcfi wi c^ wipftf 








wr»['« 

ntac’r, cn ftaca caft=r 
c^uf ^^cafiiatCJia 

aata® wm^ f!« Wa -tf^sa fe«.JTair*f i 
<¥>!■!: «rtcai ^ta*t *I?K •o^fea na 

ifl’FlS ® anrcf i t3?ngfaata, ^jc^^at*!, 
aqjtiaftf*fata, f^^faata, atr^f»!ata» ^aitfii- 
ca'tf^ata, c^faat>f~*««Hr»i ^ra 

cacatvfSi:'® arati^ \ ^ta nta 

«ita« acatf ^rar^ga n® ’fW’a 
cat«fiif^ta fara i *f^ta Tfa^a -t'aat^^ 
catl^^ nati^a ’najt'S 
aqf^apji arwHE I fa^a cac'®f»iatcaa 
»rt<v at3i ^ ^acai <fa-f; 

*4a nca a^tfay^ acaci catraf»rata. »rcafai- 
ata, v^Btcfetf^ta i >•« awaF ca^fav 
nat‘ffB atfnata «rtfaf ® ancf ata aa, faFi 
ataa^aa aa fa i 

^^tafaaltaa na 4^- ^ra •rati<a 
aatfaaita at<aF acar^ cal i l^afaatraa 
'aa'aTfaa^ta fK«a, «iaa •al aa «rta'« 
«ta^ ca\^¥ natc<a sa^a 

aca ii^5tcltf^ta-iia capita carac'saa 
aa ^ ara xlaa "Biliai 

'®ta^ ca\faa aat«f ca aftc>a atnca, 
atatac*ra ^ca ac^tari fal ai ata 
«jTcai ^ta\ ca^fiia *raK «itfaalxaa mw 
•f'Siaaatca? faa ^tf?a fawt^ai a»tcaa 
«i3r aai I 'litcaa ars bis «[aai bav 
sfwa naat^a atatatfa ca\f»ia naKv^ 
bwsis aacatc’T ca-r nrHTf ars ntca i 
4ta ataa awi, <*1 c«rtla ai 

fa^lcaa ca*»ta fa^%atca a«*j< catiaa 
^ aca—ai cara atfaa^tra ftlfyatalSa i 
aiat^a ^at|«*raain--fa'ea, »itfa l^tfa 


fansifai [ a«a al, ^ 

fa%s ata’^ta caVfaa aat<«faa a^ai 
aai ata i •acaa caata fafa^ catavfa 
a“^< a^aj^ tcaaica «f% araca acal 
*iiai fafea i f^^^atcaa aia-faatca'* 
cfijtia fata asf« cata«>fa 

fafef^ataca acal atCt ara i feafa^^ 
a^aia c«rtla 's fa^la caVfaa 
aatc^a cata '®f® aac'® aa'a i iat 
aiai ®a-fa5itcaa aai i fa'a aaai 
facal ca fafefyarata a^’s^®' 

aai ata, ®i aa i ata*i fa^??ta aa 
(Nuclear force) «ltaai ti)aa« 

^caa fa| ®ftfa ai i csitia fa^la ca 
fa^tifatca fa®tca ^al «itra faatl aaa 
nf^c®, ®i ^caa fagal ^na fa^a ®ia i 
®ta 4a-aataJ ®ta®aT awl c*itlta:f5 
naata caatca ^<aplaaaw $a®a caai 
atc*a, v«i®: caatca ^al »raali «icaa ^caa 
aaa at'® atca i 

cat! aai, 'sif® ®t^ ca^f^ia natt'^a ca^ 
ca^ ca^ ’atat at® ^tta i ®tata ^tattaa 
«ra^t® <ataa cal caa ? aat®i 

'Bffva «rtca, fai ®i ^a® ca. 'atattaa 
*ra1a»ratta aai a^ata a® aa i fawta\ 
afSattaa aaWta aftal cata ca, at®tafart® 
can ®Ta\ ca\fna natf ^a, <aaa fa IS- 
caf^ata cnca aca^ ®tfl naat^a® afaa 
«aaata nt«ai cnta i «ra*f'5i 'aaai ^taa 
aai awl acl. fai •fltaca ^f® ®ta\ catf^a 
natt«fa aif%a «ratfa® atm am ata aii 
®taw nalaWca »iitfa^®fa aaata ah 
aac® aa i 

l^cafaata cata ata*t b»* n^ma 
caf^fa nia caYfna mrt<«fn ^ at^ita 
flfe|a faajtta cata ntaai atai 





«\ 9 » 


f5F« '«ta c¥rj c*iVfi!^ •r?t< •tt'eai 

faaTt^a c<fcv snr i c»r wr^ «rn[t«R 

'8ltfl^-T^'1 ^ (Heavy ion accelera¬ 
tor) I ^f%C«R 

^rta^r nl ^is c^n^tsr 
fw fVfefijaTir, ^TtwfapRt*r, ^c^tf^- 

fafafai vj^ta, ^ttac^F 
c^iVf^af *ivrt< csftcafiiatH nt'sai ata i 
aaina fafsFal c^ca? *taa€t 
ntrt«fof«T« *ft«ai c^rr? i 'srtcai 'ft^ 
caVfii^ •fat’l c’TC'® *^<1 ^a«f-iftsa 

ca aca, c^ cata 

acar^ ca^ i ^nl na aaa- 

ara few ataita '^ta'4 nt«ai f^ca i 

iura^ C'Si aaa-aa ca-r wfeai « ajaa^a i 
few ataita «iF^ cantata cfftfea -eft^aa afat^ 
aaa-ac5 ca»r >fa^i—^tft 'ajfacaa capita ca 
at^ca, c^r aacas acaf? cafe i »aaa 
'aafa ^ifa ■ 'stat 'artataa Taa*ai 
■BitTf I «t?l caVfaf nat< ’atf^raa 

^tfaca «rtcai ^ta^ «itaa aaa-acaa fa<H 
'«ita’9¥ fca I atf^ai « aiitcafaf ta 
aife faaia cent's nw \ 

^tcai ^ta*( ca\faar ^atc^Ta 's^c^ ca 
fafesftff fatapata ^ai vai acar, ^a 
'flafe fcal '»ra^ «ttaa caaata ^a=?ta arna 
^afe aqi^aa ^ta*^ fafef^atca wp? f^ra 


arf® «ta^ caV^a nat< ^aii araa 
‘flafe aral fefecafaata ai ’»R?«a arfat 
caaata «ra=^ta ^?an fafe^atca 
fafa^ aca ^ Fife^atafea faai- 
5 »caa (Fission) atai ^ta^ caVfaa 
naK ’aii ac® ntca i a^ara* caVfaa 
natr<a f^afafa^ f^fei?la fa^ata 
^ai ciia caai ata : 


857 _13 970 

10 6 


Fni 

+ C - 

100 

6 

326 

40 

.Ra + 

Ar -> 

88 

1 8 

198 

64 

.Pt + 

Ni -> 

rs 

38 

176 

86 

Yb -P 

Kr -► 


26a 


106 


TO 


• 6 


263 

106 

863 

106 


180 186 366 

Te -1- Xe -> 

53 64 106 

:>•• ataatnfaa ^^arta cafaata. ata 
^a-a^aji «»awta at^a [^-a^aii 

(Mass number) ] caaata ^taa-ina 
eaten a^arta caVf^v aaK ata «a- 
a^an ^Fai fac® ntea i aaa^ 

a^’aaaajft's -afeatca aaew catan ata i 

ataatafaaf ataita caVf^v a?tt«fa 
faf^atisfa faf^ anil ?ean-~ 


1 . 


246 40 

Cm ■+• Ar 

0 6 IS 


364 


1 t 4 


+ 4n 


9»8 60 284 

2. U + Ti + 411 

03 32 114 

944 4S 290 

Pu + Ca -> + 2n 

94 20 


3. 


114 



ilti! « 


t ok 


a48 ^ 48 

Cm + Ca - 

sa so 

li!4 160 

Sn + Gd 

60 64 

166 160 

Xe + Nd 

64 60 

160 176 

Gd + Yb • 

64 7 0 

1116 'S38 

Cd + u 

48 99 

leO 968 

Gd + U -» 

64 92 


+ 2n + He 
8 


+ 20p 4* 18n 


288 60 
+ Fe 

114 26 

998 98 

+ Mo +2n 

114 425 


. 938 238 

10. u + u - 

02 9 2- 


208 174 

+ Yb +411 

114 »0 


fsfstsj I ^Tfsi f® (Van dc firaaO 

^’^’S C^, « ’Tt^C3Ff$4 (Cyclotron) 

f^f^a ^rt^lTiT i ^ca ewe^ i 

^nfa^'5! ^tf^^ta entaa '5I8 '"ftsfai «rtafa c»r^ ^tc^a «fc?t f¥:a 

(Fission) Rfipsi I Rf#ii •'**'» I '»»! tTW =n 

.«vsc. ftir-.*-.. ?a*rt'eai cn*!—^ta cjjtatap^^l emta? 

<»tfl ciifn’f n^tc* ^ .Istoni 

acac^ aw ^1 1 '«faaj a«T'®tcas ^tcai <ii%a f2»ca cac^ 

m nfaat*i ca^f^a? n?t< ’rt'eai atca ^na^ atatai ^aia 1 «if« 

ca «fr^ fa%atf5 a^tc'® ^fecafaata nat^f nt'eat cac»! ^fecafaata cac^ 

-atacaa fa^fraa fifta ftf^aa ssrTcai as^af •aa^ ^faat®ra¥ «1ia ^teaev 

^csia^a C®t^ aaa ^ac« ^ca 1 fa^#la -rt^* (Nuclear energy) nt«ai 

afa a'sa aa, ^ca faaf^fa^ faf^ata atca 1 uiaa «r(atwa ^Mca acaci 
«itcai ^Ta^ ca\^aF nt'eai cac^ ^atat ^tlcatc^tn—a^f® ca\f^¥ 

*(tca I naK'of^a near cn^ ^t^enteiitcna ^vatalS'e 


ntca I naK'ofna near cn^ ^t^enteiitena ^vatalS'e 

80 flso 610 ajTttam^en c^en ^ea 1 antan, fBf^«>ni. 

^*3 6^^ '*’ 90 ^^ ISO at^^n na c^reia^ w «iicaa 

5j3i 3 10 «featena a^en n«j^ta «aar firna? 

Br + Pa ->• i?ca I 

S6 9 1 126 Irs - ^ 

«rna n^ carfnv nnti<a na cac^aftiTa 
3. Ca + Cf* “• +4n cat'aenf^ata (Mendelevium) ata 

f?cacafa®h n^ caVfn’F nate«fa wtari 
^teai faf^ta a^ni «tat ata— nea sprra« ncm, ^1 ®fa^v o^tar—n^ta nta^il 

t^na fafipai a^te® fen ca «itf^lraa n^atfnf^ fennean airfnai 
^ta*t «itan aan-aeaa arcatsfa, ^ta Mm ntani ’ffa 1 


+4n 



s^t’fcsf^lft* '® W!r^ 


c^tsf w“ffl 

4^sf «fni I 

f^n ^ ^fii 

c»r:i 

cw^i sn I c^tf«:5^ 

c?c-i? f«%^ nft- 

=?iisTtii Vi ; •ffii <«« apcJi 

ifr»i «i5ts( c?c-f'« qt® 1 

«it*itc*r9 c«f:-t «itc’t^ fai:-ta 

55511 ^95t5 > 1:51 

c«f^? C5«^5if I »'3s *rtcq 

»«^!5 Bfr^5 nf5f!i5fi ’rfjif^ 
nk I nfl fs^fS 

m]n 5^'<f 

^C5i:^ I 

5t^siT5? C^ Cft^T f^fCMS '« 

mw ’f:55*ll 4^1^ 'qnffl- 

[^1 «RC1 ^5Wtfsrf ?rc5’^*n 5qc^ 
nc55*n « ^irisi (Research and Develop¬ 
ment, q^c’Prn R & D), oKtq 

<1 <im*ftc^ 'e 

fq^f? q55t5 ‘«r^ qt^ifSffq qt?i^i|!it» 

^51 nqtrq 

cq, >»«> qttq w «f«r*r 

nfffUHl qf^ 1^1. f^, qtf5- 

q«\ f<«1 'e hwtfqf qi5q*ri f^^- 

5itiq q^tcqtpqi fqtiq 

cntll ^wtfw'« fniff q I 

vfl^ m qt¥, ^5wtfq^ qi^qnt? 


«fq I 'qtmi iflirffl f^?fqf?r« f’}8 «tcn 
«tq ^51^ ntft— 

i) «tt?f%? q"»n:?fl ^55q « qwH^i> 
5T^T5 I 

^) 5it5ic55 qt5i<j '6 uq’ijij5 

«) 51 fq^mqtqrq? 

I 

s) ^f%5 sfcs «tJ( qi|n 1 

«) C5tn fq^tfl*!, ?5?5q^5Tj (553*1 «n?f® 
qi5tf«f5f I 

^) 515155 Cf^SJI^q &f5^1?f ^VU W19 
fk'9% ®fC55 5^51 I 

C^lVW f55flf5c^lF nf5^1« 
qc55‘rl^ qs®5 ^cqf9 ffqtt5 c»rc*i| 
551 V 51 I 15C5 «r5Jl«5t5l «15Ttq^ 
aitcqt^5 5r® q5«^ ifqj qii 1 

^ f55i:5 ^15 ^Z^ V I 

5ti?R«ii ^ m 

«rr5t:?5 cm qc55*it5 «fr^ 
q"q? C^55®tC5 ^51^ <35^ f%®tC5 

'SI 5^5 ?51 5t5 ’<l5t5 cq^ ^5tl 

^tcqisql qsi I «t5'5qi^ <q^ q*»lcf5 
q5qt:53 *m cm cir«5i Vi 

q^f51 5 tai t «tcq3 q'® nt«5l qti C5q5ft?t 

♦qf5^3qi ^fqqq, ‘cqtwqi 'sqq’, q'sq 

. * 

tqtqi ^l§F5t5 frfqu. 



Wt»ft 


^caj I 3i»n Ttw, '<15i"plnnr c^nt^f c^'en 
wtc^^fw ‘H’fIS =?rw?i*fi f%f5F ^ftrs 

c»ri?i I 'Ttnf?r : i) fej-rtr, 

^) ?*r. ^^rfftr, «) 

’TW^, 8) fec^T’T^filir 

qtc«?r 4) ^f%s?r5 '6 5T*I$- 

w (cT}?i??—c»if%^»r »rn»«) 

«*) (Deficit financing) 

^) ^1 41'® (Bond), b') I 

^t9*| ; ^) ^) Of-f?I^1, 

«) ffi '« C»T^J^^1, 8) flH '6 -1% 4) 

c^frtr^fTn'« «») 4ii»i *fi%cit9 

^ 48m ^ cif'e^i, 1) ^t'^J 'efi^i'i, ^) 
t®Ttf*f I (^fSc^ 
»lt*ltfWV ^t«*l 41»n C^TT® ntcfl) I 

c^t^ m, 5fc^- 

Ji*rl w sftac^is 

*fc«fj 'BTf’iim orc*f «r4r*i. 

« nrfl^?[5?ts cnt^ 4rc^?f*ti 

4rtt® c>it^ fe4snt«rci«3 

apw ^ft? •-«»%, 'S •.ite% 

5^< *119^11511 

c-rc^ «rt5 

-.8% I c®1 aiiJitn®^ c^v? 

ntc?i =n; c^t^rtu fna 
«m( f*r«*ic^ 

'fl’flS m'Ji9irsi »r^ 

5qn?i wtf^® c?^ c% <afiT[t^ cwn^t^c^ 

4tti^ ^jn cNt^ wt^5 
-f^3f?i > «tn wH 

4f«1 C*f^ltr=ltil 

<4^1 !|9 <^, ^4s*(Ttri5|^ 4tffl*jt*l'S f?®1- 

c’f'tgr^ ; iti^- 

^•rt 4rtr» 


^ti «ftf 4fr»i Jicwfl «r?*rt®« 

c*{tW8 c^rc’F tTc^ I 

ntw c^, 4^tCT- 

*41^ '»r?*ft® «ftf <»%, c>frf«cfl^ 

^-4% «r^tw^j[® 

C?-t'S%® CW ^%-<iliI ^C«fJl f%« 

’T'rtftv C4f nc’i^rii, ®t3 

^jir ^t? f?c»i »i4rcm fefl® CTrr"r« ^ 
«nf*ft^ %%-m I 

t^. ^ c®i c»r*i "f®4F?n I 

®t9r® ^rtc® ^r?® 

feWfl ^n5tir ? ^'tz9\ 

141^ 1^41 ^t5!*ltf^^ bv38 C^tlS ; 

Jit»jr s^tai «rti 4 c^tiS c^a^rta^ 

^ C4tt^ *tt'«al I bSSI-Slr '« 

4jtr4i cJi-rt? ncaant ajow nfa^it*! ft•! 

«fta c4Fi1S « ^4 c^riB l>f4Fi I 
«rt-il ^ai atr*¥, >&^8-i4 T^m ^rmii ^ffc^ 
at4«^ftaf ajraa nfasit*! bir* 

i;»« c^tiB Btvi I nf«^R^i-vtc*i wt^a 

^«vnt?=T '^fta ^ta aca 4ta 

«»*4%-1% I 

«Ja feic® ntca, ncaaii ntr® aja 
aR-f: at^tcai ^ca cf a ? ^aa ^taa ftntca 
4Rtaai 5tafB faacaa ^tiia a^at® ntft— 

>) nar wa itiaa^ft « ft^ta- 
caVacaa feiaa i 

») aaj ^4.*ftaraa wcw \®a cafVn»i 
fe«taa—'"rcn’ftf® 4111 ^jn ^tt® 
ai® ntca I 

«) ca »ra niT fam cac¥ 

¥at® aa, ca®ft cac-r ^®fa ¥ca wftr* 
ft^a ¥®ai «aa^ 93rta aia »rwt5 

¥ai I 





•) ’SfCijT c^ c^¥t® ’INTI 

ann ^ ntw, ^<it»ft<rT ^tfl>T*rNt5r 
1 

CTCI Q^p^ :^'fij_ 


c^ sfS ijtTO ^Tfire ff / 
: >) •if^ 

f^raft (DAE), ^) f^wfsr « fnn <fi?t5(*fl 
(CSIR), \?) 8) 



fsis I 


3111 c^ifli 

>r 5 ^td« ^f, 

'«tcfs c»it^ 3 T^si 

5 t^r wti« ^^^ c^ 

^tr¥, ^ttffl ^It's c^ itcspn 

f I 

vrtw irn^nl ntz^ c^ 

>«9 C^ ^ ^JK n;n, 'Stu «P 5^^1 I^. 


5n:^<n .tiif (icar) i 

sn? ^ 

HWT cinf^tn, c^t^ttm f^w, 
wfin f^vrn, ftfsw iriwtirhi 

feWftmnj c^, 3 Tf«|f^ ^ff ,ff,- 
^n «rtr^ ff^ irr^afU 

c*fcii:f I i:>fli^- 

"Ttw c»nrt^ m >•■» Cftj5 



«88 


Wtai filwm 


c^tfB ^^1 I 

^?ITt?l5T vs 

C^t=r •fC 1 T« «f ?'5 ^»IT % «irw 

nvf^ «rtr51 '«pr^ =T»n 

>lTtCaFl-*fr®»T (Macro-model) ^1 

*r«f« « (Micro-model) Tl 

^-3;r®8r *r^f^i *rr*rj^ fe«,nt?c=i?r 
C^ «fCTJt«R c»r«^3 ’Tt*!- 

fStrv ^»iTti5r ^nr c^ =fsi 

fs, sc*f f «it« fsfw 

^Ftr^s «rr®T^{5c^ ^ts 
strn ^9rs*i ^srs cn^ strni «rc^58|ga 
s^rfs^r ^tssr vcs cs st®*! ^®fs ¥st 
?i, ®tcsf st»i >rr^:iFf-*ir®*i i c^ts ntfjs 
^C*TT ^n^rsntS 'et^t ^®5l, 01^ BftSStS 
W ^rtstST®: 5it^caFl-*it®9i| car?:, c^ 5?1, 
nc«rni 55c»ij ifcssTTs c»ifei 

'f5r<f ¥Si csr® ntcs «as^ nw 

cTr»f «? 5 fs<si * 11 * 1 ? 5 it=is*rts 

^S1 JTSSI ^SC®S nfl^PIRl ^f^-f5r »I|| 

SSWS fiFS ^t«F ^tSCf 5f I 

f^fss 

»f:ssits ^ csc^ 

•rfs^ta »ims S5^1 ^si 

I 

csft5( ’trssfts WZ9 f% s^ 

sFtci, nt'esi CSC® ntcs, 

f^jtfr ^5ts ^rs 'Its »rt?r*ijs 
fs<s ?8sr® ^ I ncss*fts wzw cs ^*1- 
SS ^S 1 CSC« ^rs, ( »Tt¥WIS 

Jiwts^n X 9rcss*rts ^»i )-iis i 

C^ C¥tst nCSSlI-^Tf« ^SStS^TJlK 


[ s^, ^^STl 

»rtss*rts ’siss'fS stt*t fssn 

^ssts sjs^i stsc® ^s I »ti:^s*its stsi sfs 
^ *fcs stft'® ^s, fssac*is wz^ ’®1 
»r?:w^ ’i».r"tt«R ^cs cs«si sti f 

ncssitfl mw nfs«i|5»i ^®fs wts 
w c?c*rs ^i^'^ts sNc® 

^s I c?c“ts «it’9 atcstart^Tfl ^5(ts «ns- 
S*!! fnffCS StSfC*! C®1 5*lts^ =11, !|;s 

CSi^ mf^S C’fW'O ^CS 5?1 I 
frs sf? ’fiss'ft crc-fs «rcst«fcss cecs 
»rs »rss^ »ftstar f#g^i ‘iif’tn 'TIc^f i 

’ftsstts c’Frai cs^^ c^^is 

«iattf«r?ts c?«sl scs, *ffs fusts »rss c^i^i 
f^S ^31 afCStSR I ff '®tcs 4)151 ^S1 CSC® 
»ftis? 4isfcs f®sf5 fjiss firsts®: scs 
stsc® ^cs—>) fe««stss-^®1. 

^)ststf^f fe*rcstf^®i 413^ «) fswts '« 
^tft’ts^fssjts c^fcaj wsi sfs 4i^ f®slB 
fsscss *ffsstncsf ssms ^r.Sfs sf% 

4is^ >^«f»is f®f®C® Cfts ^sajtfsf fiffUCf 

arsf^® ftcar scst*t^ Ttcs fsf^ ^sc® 
•ttfs, ®tfcs cs^ fiffciis cfss '■rittfsfts 
nt«si §f5®. cs^ cstTJt?!? ^c® *rtsi sts i 
CS^TS fitfCHS '^tS CSW ^-'fS ftftftft 
( csss >, 3, '3 ), CS®f^S flittfsfts ss- 
C5CS CS*?), ®tss ®ttss C^C3f '^, S « S, 
SS®fsl ^s S^ I 4|ft ft3Cn fee® 8-<JlS 
'«rfiftfsfts «-41S CFCS CS^t I 

iRSSStS fftfUSl S5S1 SFSC® 

fssr»lf^® StStfsff fsfOfJlC® stsc® 
^S I 

i) artstf^f sTStsj ^fl*t¥st—str® srs 
eSMT C^f^ ’fcsssi fssts ^CSt»f“S?fSSl nts t 
s) «?t—ntc® ^sssi 



i&l* ] 'S «1ll[Wi^1 «8t 


^<ftt?NT ♦ftf « Sf*|5^C5T?l ^zw Slfi?^- 

fj I 

«) ^t<ffprcf»f, ^?»jt>T 

^#41 «r»t5ris: c^fc^ 

•ftr« C4, ^t*iti:»r^ c»rr-( 4 c«f 7 « 

5«Wsr I 5ic»fj ^c»i1 

---4t:^ «i|^ 4911 4H— 

f<WtC49 <11^ f4^ftn 911:^4419 -arST 
f4^tr’f4 r4C»f4 C4t4 

41 I «145 'Jl^l C441 C1\Z^ C4, C^t4 C^t4 
’rt44*ft4 f4f«f f^'Slcn? 4C4T »T^t4t’f 
^t^C9i f45 '©4 *tt41 mw 
n'l»4tf4^ ^ra5U4t4 f4®ti:44 
f4'5tC’fa 4C4J >i‘C4t’I, ’r5C4tfn^1 « '«|t4f4- 
Wt44 ^na «a»a ^fcaK 5a1 fce? i 
8) f4®t4^c?a 4C4J C45taaa i 

^t^r^a f4C4 c5t=i^ c?c-t ’i^aaita atai 
c^^ 4^c4, c»r^i f4^a ^ta 

f4®Jl4 ^i^aptar ’ra^t^ ^f^a ^na i 


^f«a f?caf st’fj cat4| faaat nfa- 

5B41 4541 ¥ar« 541 4^f« «rwt4 

>»4v jffc»i «ta^4 sfa^ta 5^5 ^ 5 ^® 54 1 
«rac«f4®fc4a 5f^r«?f4 ^af«, c4:-fa W4- 
’fc^a «rtac4a 4tc4taac4a f<wtr4a 
47145 ^caft 44^ faat4lr4a 4C4t*fi«« 
^fr^4l4—iiufil f5»! -If ^r«a jjfl 4^47 1 
W «3541 ’fl5ta 5aci5 5? C4, 4"^r«je 
4t^i4 C544 ainrr?^ ^z^, ^1 nfti:»itF4i 
5aata ^zw 474?tr'ra «i«t4 1 ‘4^t'« 

r4C-l43tC4 4C4 4t41 44514 C4, C4t4a 4(4^1 
C444 4t^rc4, fa® 14 « <2f^f%‘f4»1a C44ST 
4^4 4^4 4^C4lSF4 5t4, C4^ '«(?i4t4t 4tC4r 
4lC5 -if 4'ir»a'« 4;=^:|;5i7t^4 « 4^11451 
«fr4laf4i 4ifijtc?a :4r4 C4t454 4*r 4ff 
4j«a 4{«a 5taf^1 >iK5'®tr4 541 c^rs 
ntia I Glacis ^a®tf45 ’1C4411 5 fawtc^ia 
<r:4tn »T"^r#« '®47tf4 '444 >1^«5 541 

5C55 Vila?, 451414 4^4t5 

ra®f4-4*t^C5 '51145 4l54-f4i 5 
54414 WC5 I 


•^i^ia nfant^f mi 4l^. Nc^ra -^t^tai 

^:4 454 5f4r® ntca 41, :53t4cn 47tf«»lt5 5ra4ta 5lt44t4 
^t5tai 44^^ 5^41 4t4 I 'il54 5591^'. 4l5tC44 '«lti:5» f^f^a 44 
15151154 m 415 I f5f 41 >Ii :5 4l5tai 44t<f 514, ^454144 5[5l4 

'56t5tRa ni5 «l4t4 4151 5t«1 C44^ 444^4 C4 f4•^4 

C4®41 ^T51 cntita m 4C5, ^5151 ?544-*<l T 









c5inic»rii 3T»i^ c^U^ ?it?[ 

c^, ^t?i c^iT I 

«rt7 ft's w 
»T^lt=r C*rC9Cf=( 

c% OTcwfl 

c^i^’ ^31 =!1 I 

<1^ ^tf ’lt3r 

Fta »i^, f-5itii 

U 'e '6wc=f ^ «fN f"f-'nt5rcfli f%c9it«int*i 
iti^K f-qtf siTft:^ '®t? 3it«rtf 

^ I ^*11 c^. 

f»!^^9 cRf c?<fr5 

3i^a cBia I cTOt?a ai 

c^itflta c’fw =ri a9|?rf^ Orta's ^ta*! 

a^sitc^ cac^ ntcai crof « 

*j^a 'BfR^tcaa ^\z^- 

atc^ cacat^a c?ca -« 

cacatifa mw 5m c?c«r ttipac^a 

i^fiS ^aata ^ta*i «rtcw a?!c^ 

♦ftfa ai I fVi €r»rr^ ajt^ttra 

cani?a ca ^tra faaa ^ra 
ntca, ^tc'® iflaai a»^i fra ai ca, 
^^a aara ft 'e ^j^a^aiaa a«ta ^^af^a 
ajtatra ?i^traa aata «tn ca'aai arafta i 
aatfa^tra ^raa cararaa aatfaa ^na caai 
car^ arai ata ca, a«ta «facaa aft 
atfif ntaa aar^ fara «flraa «ftaftfa 
aciJri I 

Etta'S aqa5i faaca faria^tra ataata 
’■ttrf I *l^t^ai atataa'stra aata «(aa 


aca I fl-as aaa ^-t-ra 'aafi caca «it«i- 
aa’? fa. ^aa \®ta ai^ 'oita^ fa i fffft»! 
nca mU ’tc^ a^ta atacna a'a^t ^caj i 
at5ca3'« viifffa a^aa ^a’?! ffa i 
^itatcaa cac-r aa>t“t afa ^tr’ta a^at 
^tar®! caai ata. ca:ar?a ncacai-cat»i 
afa aaat cac^^ »T«ta f«ai 'wta^ fc^t ^a^ 
^tana faafa^^tca cfr^^raca fr^i i 
a^atca ^taat 'Bita« 'eiraf ^^aff. 
^tt ^tfff t»i jjatraf aftataa^; 'Tfs-f 
afa aar>ia 'eitrn cacarwa a^^ata fa 
at I «r«tf avtcaa na ^tai fraf afa 
'air*!’?^ ^ra fa^a nftraa orc^ «f^« 
fa I a^a cat5a a^a ^ra ^tcf at 
Btftra cara caata na erntrat 

sraa far^ caa flatai fr^ ntca i a^tca- 
f ta fara cararaa a«ta «raa ^raf »if8f 

« ^aa ff?i I f^-r afa lira's f 

^Tfra aaita ^rara atftraia 
at m atiraa «r5aa ffa i al^i 
at Bta fetfta 'Hra'a at«ai ca'» i 4ffi 
ca, ca aj’f f^^a^ia fta « «taraa aara 
atracaa fta ca^Si ffa i ffv ^ta 
fitata ftaa, ca ^a ^ta 'eia ffa at i 
a^ata ?raa atarftraatl® «-itjtfSNttatfBv 
c 2 i%a aita^^n stcaa 

far-tavtra atft i 'a^farf 'affl ara atar^ 
fca ca, a«T«ta «raf^a arw aw ^a^- 

* ^f^ata |af8fBS5 «flartnfar*i^fa 
caf®faa i ataa»ta, afaf i 





*n '« 5f^tc9f f*rc«ff??tsi 

I unreal n:? 

c«f<ti ^C3i, c^m^v 

nstfl ft^l =f5 I fJTl'a?- 

*f1^f*f« ^jf ’T^’Ttcifs 

C6^ ’fflc’i I »r^»i e'en c?«fc^ 
JiCJ? ^7, 5(t^3i->fW«ta 'St’if®? <ii^r^r5? 
ci>fe-fB^^ fn«s «rn(t^sT i 
f<F|^t«\ ^fca ’tc'« 

•ftflCf? «ifC^ I f{^ f®^<(t?l 'Q^l- 

fac^ ca «t^3 ^i nca c^pc^i- 

fnat^T {B^a fifca«r ^cai 
f®^c^tca ifts '«'!t'®*l ® c«l“l{B captr^il- 

c’Tt^i '?I1T^ I ^atfB '«i«j'catta 

cifia fta ^11 i-^t^a'caa f*i«fcs»a 

iB^ca ^jiFcafl ai ^ip- 

c^ta fiican ^ca viia?. fs^c^ta '« ’ospcftcaa 
f*j5ic=r "iiat ^;i nfa1« fa i ^a»caa 
«^c^tca ^a*caa '©itm siafa® c^^nlB 
caj^tc^itc^it*) •atcaf i «iil ^IB ^a1:f tcaa 
ciisfflnfB captcsftc^tM^^' 
c^tca »it5<a^a «f^i> fai nta 

c«caf c’fta fa '« 

cfta C3t«r Bta cfta fa i ^latca 
cftraa afa« fa i a?Jin: 4^ cfta- 
tsf^ faN^wtta fiicafc'ra ^tfarca faia 
jftcBtfHcl nfai^ fa i afa^ 

fata ’rear »it«r 'fla aFtitcai '«rfa« affB»i ft^ 
arti^ oqa^ <fla •ifa^a.^a Gratia atia 

^^f0[ 9|i^« fa I afa^ n«'^c«^a 
<F^ ai n^atfla ftai 
fa I ^ 11 ^ n«1i^c*^a aaj ffca atcaa *ffa‘^[l 
ai« 'flcn gi:*)a ac'S'a >icw fain f^nif 
nfan,^ =fcf « igfcna ^lajaft^ aii^n j^cna 


aap cni^ atcaa ac^ bi»i ata i n'stca 
^ta nfanl^a 'sitft<r *fta, aftn- 
f^ai Et^iti"® *rtia « ^ta 'ojfifcatsf^a 
ai 9pf%ftaaf nfa^jtn ^ars 

ntia I 

fa. fa. fr-a cBf^ifsnia ®t: cni|.aF 
ajaitf^a ca, aff9\ta 'e^tfa ai 
fsatatiaa acf ^ ca'i^itfaatH iBSa cni^ 
f«fa fsaiasta caa a^iacfa '« '®ta neap 
affnta ^t?ta ^api^tcaa fann aiBca 
ncaa*rtnrca ffga «ta’?,fa ataa^i'f a?ft 
^ai n®a flai^ i '§ta* |Bfi» fcaf fra nia 
> ‘cBg'lB^a fsfa fffnta ni^ 
afria cacaa i nBata na 
faiai fa© n’icfi 'ntint^n 

fca cnif I «ia'# iii^tia af? n^tiaa ^fS fa, 
^la ^fia^ aatan cBI-iB^a fi’fs m atia ni; 
cfn ni, >ii:i5 ^aif fn«c<5 nfai^ ^ac^ 3?fa 
«fat\a ntftaj ca«ai fif i ca aaijl ^a 
C5piaitfnata fS^caa fsatia ni«f n^caa 
•^aptla aataa n^fa«fa alBia m ^laifsa 
apa^l ca^. ^fa arata.i'® ^a^ca f-im §^*r^f a 
n^a fi^ ntia I 

Wf cn'Cis n^fcaa n’^tncaa ant- 
aa n'a^i atif ai i ‘a’laa ^ai am ai 
fc?i« n«nf»tca fa I can faf 

ftn '«atin fa®t^ai cafncaifa ca, "ana 
cf'iia ^ aaiaa n^pcaa ^apt^ ^ntia 
fta arai^a f^isa fna cfintfnfta {B^af^^ 
fsac^tiaa near fana a^tin '^arn ffa 
?!'»»= ^ta fi-® ntia I ‘H^tia fain 
af fn^a «in fiacf i a^iatia <«i®tia «iift?i 
catan ai a^tc^a 'saptna ntftiai 
ni^a n^aa»ta aai fia ati^l •fin 
cBI-iB^a fn«a <fna n^ta am cai« ntia i 



\ 98 lr 


QVti! ^ 




fi'9« *tft5 ^c^, ^1 ®t: 

to? vtcw c^iincf I ^?sfe fl-^’§raa 
w ®r’3ist^*i 

5tt??Tta ?fksf =5f??t 55 I 

"^^C55 ^*1 5F5 5f»f^ 55 I 

^5t55 W5ll lilC? nC^^ni- 

9|tC55 C5-r f^l^l 5551 

515:51 5:^5 sft^^i « f5^ m 5i 

C5:i? f?:5 'Sts ?:?! if^css ^-i esc? c5%!^s 

®t: '« ®t: ^ts y\'ii% nsl^fi 

5:s? I ncs SC5PS at'^jits svfc? stSf'S 
f*r5t? 51 ss»i 'si?,«r sK5ts =5:s5 first? 

^tC'S 5»r5C5 51 5t5, «ts Cf<FtS ?JS5l 

^:ssr I «5??: 'Itsi C5C?? i^r^ts ?c5J 

?:?! 5Brr^Ciaj^ 'G «i5i f<Pf^i 

^5rt^® ?t?c9i ^c?8 ^r^s to? '^fssi 

551 oi'stcs ^tsi ^-f?5T gift:? ^r:?- 

5?t’tt:55 «i55t5 sfs^ 5:^ cw:?c5? 

•it ??:f !^C?5 ?to, C?5»?'S, C5t?. ?t?, 

€}^f« 5C1) C??1 5:515 I t§css 

flfsl’nj^ •ii'^fii •a?! ^t:s 5t5 ?t:? i 

i5i*| (flutes »fC55?Nt:SS ?fS5t5 f?|&1 Sts'® 

55 ts *15 5it<> ^I’^f^^ts s'S' nfs- 

Bt5l51 55 55 I ‘55 n5« CS? ff|?'‘l *(<5 

^\f^:'85 5:?^ c«f1:s5 »i:«f b?i:« 

?tt5 I ?:5 5»S« "?«??« 55 5t5 5t5 I 

ns^^ts ?:«! <55?: C5t5ri 5t5 c5, m 
5^ 55t5 *t5 ^ts 'BjtS'S C5^ 'Oif^C^:?S 

«r:5t«55r 551 455! 515=51 5^1:5, 

5rtr® <5:?5 nf^s aT:5 ^ts ’arfs^ss 
^f5t«f:55 Btr55l C5^tC5t ’TS5I ?:55*I1- 
’ttrss ^55t5 C551 5t5 C5, fif55 f?:?| sHf 
?Tf55^5 ?lf5lt9f^^5 5J551 551 55, 5St5:»1 


gfC55 ^f^'S 5»r«—;<55 f?, «rt55tf5'e 5C« 
*lt:5 I ^5« 4«t:5 a???: C5^ ^f5it5:?5 
5J55! 5:5« ^5:? ?:5? f5t55 C5^ 
n:5?5W:55 '8;5^r5 5t5i “i®* i 

^5:55 gfC?5 5^ ?t55gi«| (5:5 •<'5 
=^51 ns^sfl »rS5 55 f5 I i^C?5 C'^:55 ^f55 
’TC? ^ZW '®t5 f5f«5 ^{891 ^f5:55 «i:51- 
if^'e cn:^ ?t^? i »i5 f55:5 

f5??'5t:5 «ft51 5t5 f? I ’St^ 
’srsti? 5Tt5f5J =11 f5i5 ffg? ^ntc55 gfi 
C5:? 5'^?t:5 5T55r?'S ^^*1t55f 551 »l®5 55 I 
«i?f8 f^:?r5'«5 51 

«tt5?:? n:5?it?t:5 9i'«^:q5 ?fs5:^ 

5:3s ’it5tc?f 5^ >r5>t?15 ?:5 "Slf^- 
C«?C5S <£1C5t«f5 C581:51 « ^tC? *tr8*lfe 551 
51^5 5 : 5:5 I ‘il®t:5 ’l:555r5 5:q ?f5J5 55:Sl 
'21?f55 C^^-fS^5 ft^ ?SC5 I 

Cfel-f6^5 f?'® «1«r®5 f55C5 51 
?t^ 5'l5t:sr 5t5:5, 'si c?:? ub?? c?:?^ 
'SIC5C? 5^r«ns «15l ^C9i:55 I "OllfSffr?- 

5t?i 51 ffaj? ®<5»r5»t»i:?5 

??i 555 isi?? 5?tf«s ??i 

f5»|-^t5 '»rt5 c»l f55:5 Cft? ??U"tt5l 
5t5 ?1 I ®t: 51 '%t5 5® ^9t9 

»r:5?:55i c5st:5 5511 f!5 C5‘:»i1fn5t!i tS^s 
C?:? f®?:?t5 51 '««t5 5th5 <11:5 §5 

’‘?f?l5 ®af:5i:?5 f?9r? vrfg^^ 5t?5gE5 
5:8 §ls <581^:® 5f>r:5 (5:5 ft® ^«»nt5C55 
Ctll 55:5?, '®1 ’i®? 5t»l «t:5t5 ??1 

5t:5 1 s «r5 

*ft:5 5?5 ’T^J^ 51:55*11- 

5lt:5 C^l-lsfe5 C?C? fi® C5r5:5 ^ 

5ta5 SfSt^CS 5f55 55t5 «fC5tW? 5t5 
srI I <815? 5C^ »i?5 »it5|C5 I 

nf55^!r 5t5 1 



’f»i‘^»i ^^•tt^r=T vfli m ^tc^F I 
^rt’FtW Clt^, « CTt^ 

5?? I 5Jt»ttcs(« 

Sftl^fl ’^t*! «lt^1X5 C^-t^ <« 

*ft«^»jl cni^e ^"sfr^ I <j)®tr^ 

Rwfl ^5f^nt»f5» ¥ii) ff=n. c«t^ 

c?^i feffe® I r^®tc? ^f?}-Sl ^tsf ^ac*! 

f^F aac*fa ^t^a aai«fa ll iif\ §a®- 
'sa sffiraftg ^^na ac« •ffca, c^r faaca« 
ncaa«ii a^aata «rtr^ i 

5itJiag;i ^tiaaat’ftcaa 'aia’^ta £iw« a^ca 
sral^a sfcaj af»Tca cwata aitntca <iiff5 
faata fac»ta®tra at^:® a^a ca, ^ sjata 
i5FC*ra c^fiT ^r® ^c® ^T:a ffsii. ata a‘^»t 
fiTsa acaj Ppf cata caai fac® nfca i 
▼c’injcaa Jit^tcaT «{aa ?Fat:*i »Taca aaca 
fl^a mv ^c^i'njaa 6l*iaffa® Uf, cata 
c?ai ata i ^^caa ^ai®i aana ^f® ^it'e 
ait® ntca I ena aaa c<Fta «iaai 
atc^, ®aa ar^^nt®a 
®i,«atca altaa Bfati,a acai atf«c® 
ata I 4 '^ aacaa ^-rtf afa ncaaat»!naa 
•la^ta atai ata, ®t^c»i fas « «» 5 « ^tc^ita' 
afaita f«faitca ®ta farci^a ^f®5irHaf 
•ffta^a i^c® *ftca s(i~<iifai a»ii -fg*i 
cff6^a cac^ f®atf ta atlta ^taata 
»iaa, m «i^r®a ^raa aEica^ wat^c® 
afata caata »iaa faaca aca^ 3a®#®l“ 
y\w aia^t atfta «ftat«fa 1 caf^lSf c^l® 


ai a^i^t® '©atfJtaa »itf® >ia« caat^a 
‘®ta aatatfaaf catatata catra^r rtavTa 
»jt® ® . 4 ta-fawttaa «[ii»ff®’ 

«tai^ fafa® ^tat^ (® fawta, 

al ai ’iNaji, ^ 

>3^ ) I 

afacaca c^i-jSla fa« >fat^ «afti 
cit^ atna ataica ataata at^‘> flata ^ai 
cac® ntca I atat^^.a, afa^^^a, c«Ft^ta^\a 
® sf'Qatna <i®^a ata fiata ®at® f^tta 
»iaiita na aifata atcaa ^aa ^t«ta 
caa I «taa ^tata ats’i^^a ciftn cat¥ 

aa»ita ntatai caata »faa cata 
»rajta^ '«ta ata®»ila mm »av 

as at^a ® a^ caatta catai cata 
'^ta ^t^i aa i fa^a ^ata alt’a^g^a atatai 
caata aaa cata ca, aajtal as at? at?- 
■^r^^ta aataa ®tta ataftiai aaaatta afan® 
ataa i «i!®1ta caifeta^^a aaaatai¥ aa- 
cat? affla® aaata aj fata caa caa 
«tata a«ataa ^®.a cwta «rHaa»tiaa 
as fata caa i ®taaa aajt^ ^ atfltac^ 
ata fata ata caca «r®tt® aata att 
cata cata as«ta aa>Fi ^ta caat® 5ta 1 
ji«tca «rata f®a ataa atsa atftcaj aa- 
cac^a nfaat^ vnalS atcaa ca? i»fa an 

f®aaFtaa ^itaf^ ai ?9 ’^Ita caata at? 
fata affB ®ta as at? attaa 
c»ca ^Ma^fa «Fta ata ®aa ^1*15 ?ca 
at ata caca cata 1 



f®. f®. 'S JR’Sn 


C*[5 'S 41 

« 

^<rj §c»fr9 ftcfl «ft? 

«jtc?r ^ssb- Jifcsn il f® r®. f*i. 

?tc*it?3 '®Tt^ 'Sff^jli 1 ^? I 

4^ f^srfS 4f^iaj jiw c^is^ 
^fSF «Tt«F ^^C5C? '»lSf^ 

W,c>rt 8 wi «r^ai f®. 

fV. «ltaf ^C^ins ^AlbU 

«f^?i I 4t>ft"rfl c*it^ 

ik'Si^ f®. f®. f^-?f «f^ta I f®- f®. 

f>i. 4^5f c^tf tc«l, s’ff’jfl « ®tn- 

f^I^ C^tir 4=^^ « f®5!tl5t 

c^car cHli? >•«»> c*(nt«^t^ 

*ftca i 

f®. fs. fJT-?f 4r^i5liJ siw 

'« ®sr<jai ca^af §{5 

or^^ta ??c^tn »i^f® 'sjt^itc'ra 5 .a i ®t*r- 
fa^T^ craa acaj ^a cat^trai 

c?pw »itr»i 4 a^ ®tana ?a ^€[*15 
ca^ar >itc»! 1 c^cara 

W 'slS st^j^aa ^5 )«j8 >« I 

«(ta ^^a 5t^ ^casi ®Tai®a 

a^ata mta aft tf^ai 

’Ttwa I cat^tuai c^car «ff®|5 

^§fac^a a'a®l «• canaat^, 

^’ffttaa 4ir®fe^fefac^a •»« ca’tt'aat^ 4a^ 
6 aj*(ata ^ 8 » ca^rtajaife 1 

Bar^ai ca'slS ^scai 4Wifl 4f^ 

fa^TV ^<sntaa c^ar 1 


^’ff^caa ®N-fa5i«s c’acar f®a|5 
I ®ta a:aj a'^atca ^faa '« ^€la 
' 8 ]tci 4a^ fa^a 

aai acaci 1 fa^a a^ atfata 
^taa f^ 5 {fca c?Fcafa c^^atca*! atnifaa- 
dac®^ ^ 453. f'l. a 5 a a^tc^ cn«i— 

4^ (ala acw ^laatta 

atc^) 4^’?trsi atais cac«f 

c^m I 4^ Ifeftataai aac® 

cnca^i^^ ac«T at-?! ^caa -1 caca^ 4^ 

aantr® 'sfU^fla 4^13 

aaaaf^ ^at^Ji, cata^ %aa 
4a<5ra far-ia^ 4ca 4 I faaia 
^ifsa® aiat^i ®tal 4t apis 

a^citataa aft:®? ca'eai atcai ^ta 
'«if®at®a ^icna'ta 4 ^ ®tl 4aa 

a^ acac^ 1 

«3taai aftfa, ®tn-fa^|j«s caviar sfa»ita 
’itatcai aa9\tca ^efta aH ^ai aia 4aa 
ca^ atf»ta at^tiai fetaatia Btf^ira fa^jt. 
^«,ntaa m aa 1 ®tn-fa^i^ c^ist 
®t^ 4 a^l «fata I 4 atta ca 
aa^ii ajaasi® aa, ®i afa cac^ c®t«ai wta 
a^ J^ai 5 ia 1 4 ati^ '«>l ^a*ii ajaata 
^ai aa 4 a^ ®t« «?tcn cacf ca\®tntca 
('eatitft) 5 ta c^iata ’fa 1 «i 1 atiaa caca 
■®a«ita ^al?? ®’a ^1 at^caa ^a 
caft—a®a'ai ®ita ^'-s* ®t»ti aac^^a 
* fa fiHa^f^i cf fafjt«? c^t<, ^f^ft®l-a5 



3 f®. fe- f5i-^ cw 'S ^«psi 

*fi wTi «fw?r 5rc«r Oit’j'n M ^ w^n 

^fi c’ftws ={?t na sr»l L»|^ ^tf^fci ncfli 

sr'Tt? wi»i3? I *^1!:^ i '«^ 

<2f^ *tfa*l{«l 

^t*f-fa57«> c^c?fa *}^ ^ar^iai c^vi fort's ntca— 

c^nf'9 f%^|g 'sfrcfi c«{tc«i^ ^.^f^ratcafi ^tcii 

5 *^i(ta firf^fS R§t«« fe^ca f^fjf a»!C«i=i, ^^fi^jrai c^«{i c*fcf 

^vnt?!r ’F*;^i ca^ i c^ ^t^ca<T ^na ^f«? ’itia i 

«n*i1 ajai^ta a^ai ^j, '8itc>T B?r^ai c’fcara a^ta »t*i^| w 

’Fa^ii ca^^Nta cacf i ^n^ai ^a»!ta «f»i i tut c^imn a^tci c^t^r ^T- 

^t^:aa «i^-r 'sica^ ca^—-f^^ai s* ^st^r i ^ntra ‘H^fS «F»itata 

oi^ftja ^8 ^a ^^s’la ^^ai ’?15 a^ai i c^t sf^iiatraa 5f»i aremra 



BW’lal cfar i 


< 4 ^ fa^Sf! nfaaM ffarst^a sfai aFai art, 
ca^i ’Ta^i I c^ar ca:<F can f^Fg 
9Cfl oq^ ^rtn itl «R1 ^al w I 
cnntw i?t*a, afftc^ «rnca ^ai aa 
vaaa cn^ nc^ a^natf^^ ^cn '^ai 
^ I f^iftn nca itlcaa wcna ^cb 
^a:Pf« ga •aa^ arn §nca cncf arti 


at*n aeta affcar aja?j® ?a I i^ntm 
arena nfaat«l atifaf^® na, -^tf wrna 
ajfa'sta fena facna f?c« ga i cn 
aH Btntata to aja^^s ga, 

cn^ at-nc^ it's! afra arnfcn 

«ftata aanlia aiafta ^ai gai «awcw 
arn*ta aMcf it^ai vaata to »aatca 






f*tr*t!r'si(5t‘fff^ 

1^«im ^c^WfTtm* 


?^5i-^c9|i f<9r^ ^8tn ’it^ *r^« 

»Tt^»\c!f?t JTflis c^»i I 

fTC*i!r sta ^rfr- 

cafr cTfsr «rta n® 
«ff3sf^fai «<rc?a *iWT 
1%®ti»ra aa ^<.*ft?a ««fcaa*n 

cvir«f^a «jata ^^?^tn*l, art^a ’tcaaft- 
arta-ePia «it*i?t^ 

ftu « fa^itna 

ca^t’fa, ®t^, ®ta '« 
t^T f^tr^a fac"fa®ni i ^ ^t?l 
^rfsfsrfiiai »«i5r%*ia ntaat‘ffa«F ®ta® 
IPiar«!itat cafs^ f-f?i cac^, 
ati aFta^afa fatfa^taa « faH- 

faa'i cac^ i «rta a® fifaai 

a^® aa 's «rr®i^ ^ifaraacaa caia caa 
catat^fa 'artrat^ai aa i ^*fa =aai « 
aar ^at® ca^al caa i «itaafta at?t?jata 
acai, atai ®aj« Hfacapr® arai i 

<sft?f%as ^ W 

aa^ai^F ata® art^ca' aftr®a a®taf® 
«ta t^a atar®tt aacaa, caia tcaalfaaj 
faonr v® ^af® ota^ fa®ta «T.sraf^ 
'eatfaaata ataata -mw afaf®^^ 
sfia^ta ata caca^l ^tf^aa^ta aaaata 
aa^aa ^t®®ta •acacaa 1 ^raa ^ca^lfai 


afaf®a ®aiaaa, faw, ata^a®t< 3 ;*i ® 

®faa)^a'n 1 ®tai facatS (Bhabha Report) 
aa®ta ^Ct® aata ®ta aia ara 

acaaa—caatca aaf^pjal f^ta ca'eai 
ara—^a^®* aaca^ ac*fi f®fa a^cw 
wtatcaa ca, ^aarnfacaa® awf^ 
(caaa—car®«, <afitcatc?ta Nitfa) fevatfa 
^tat^fa®* a^aca, ff® caf®« c«raaf-ai 
m\ «j^aan, caaaa, ®tf, ®ta ® c^facfta 
«^f®afacaa asofaa cvc® fe^sataa a^pj 
sitaita acati? 1557 f fatata (caaa 

—Sitafakcaa fataa^a) ^^ntacaa ^«ia4^ 
araali a:al «{ 5 raa aa fa 1 f®fa «i!?cata 
aicaa. «rf®aa'i '« caratcata faitcaa r<caa 
aisfaa ^«^amaa aja caatl aca catf i 
<ii¥i 5 !gai «ifa^ta at^pata srts^ aac®i aia* 
a^r^ca «rtara ca^ 1 ®tai facatcSa 
^gf® faca (facR «ita[fa'^a®ta «t:®T® 
^taatata a«a faatiaa ^capt^ 
feitasa^ acaa^f ® araaitata «ia«| at®ra, 
^wata ®ca® aacaa aw^ ^^aa aa®f*i 
faraca aaat^a aianr anaata 

?faata a*ia ata a?r® atai) 1 f®^ 
ataa ca, atatf ®ia®l 5 araa caatc®^ 
fe«ta®i?a feafaf® ’»ra!®a ®ai ata 1 ««aa f^F, 
«fia® aca, ®tar® ^^aa aaf^a araatra 
«rat'Sta^ »w*lfai aaatiaa ^aal Ifa® 

• atai «ia fa^^Fata faf«rar» 





^tiTB ’nt^-r vflTrt «f»i»9fhr 

cT'en j f^fif ^iicipT, 

wc^i «r«(t=T ^t«n 
^t»rnf 'srit^T^ c’ftfiUf «i’a^ isfcar i 

«Sj fec^tr^fl'« 

C"t^ ^ 

^•it'®tfiv fillets 5[t«ric*i *it^»[»T 
cw«?'rt !’ fsf^ 

«Mt»1XHfl 'Bfef^'giB 'SNt*! 

« sflif fe<.*T»?t'®2rt*l ^•l« 

c=(^ ffc^i I 

P(«-f%®irc=fi nftntf 

Wfsi « ISirftlitil «fC5t5f=r, 

»fttr^tf «r®T^ irsftfl, 

5^1 *Tt6 ncfl nc? ^fsi ^«=( 
|fi:«f« §65=55 ncf i^c® 

#t5l «r»f^<rj ^ f55C55 ?r^t5 C5C®I 
^t^c55i ^n, ^cw §«r5¥vrt®n cst^tc^ n\ 
5f5C® I’ 

5ff%5t5 ‘^«’ 5F<ItiB'« 

f®f^ ciTi^tt^iif C5, ®r«^5i:?5 «ri55?5tat« 
f!l5 ®f55 ‘tfft® c?“t' ^5 I 
f5WtF^t5, fF^5 

^Wtt5l5 If5^t5t5 W, *It5fC55 »l^- 
§5® C?n«fi!5 ntf ^TCW 
•n C¥»lt5 ?t5> ®tf1 C^ *lt=TC® 5tnj I 

§n<sri{ ^u^^ c^tnicTTn'« 

§nT5 w*l '^F® a '5f^r5 FWOj, 
®t« ^t®t'r Orel f®0T i^®i 

di I 

®iN sitncs^^i^ '^ti' »rt5’f§, 

'■rtiw ^^^1 


§5f® c?5r—i^»il mm n n—*itl ci«=i- 

cnt?i ntvt®t®, ^ it«fl §f«fi 

It®’ I l»lt»!Sl «, Clltfll ^wflfiir sifilSw 
»l®Cl'?t 1? 5^ 1^11 W® 1C5C1C1, C*T 
CltST f%S 5l1 Iflt^ ®t«| 1C5T IfClCll 
cif®® §<.nti5r Cl ®ti1 fic^pTN^ l^iiti 
fifi*i irtw it^ci, Cl mw n wti 
itf^nra it?f lie® itcii n —cifi ii, ^tn 
^ci citi cifet^ fi I §ttll 11^ 
®fltl CllC® ICl Cl, Cl f55Cl §t5l §Mtl 
ficicii. itsitii =itni iticii 
iicitrn®ti—ciii €fr®ii'i, citntcitn 
^®jtfic® ui^® ititf^i FTfSi 11 §<.*rt*ni 
— ci«fii §«sntii cii ii'JltasTi 11 
icici ? cii citfS citiS ^11 iici i»*i • 
ItCie 11 f^ic® ic^ ? ®^i 

Fftiteii, cic-ri itn i^iti iH§^ti 
ItnCH <ill^1 *ic?ci I *ititcicii- 

®tti 11 §iticii fi^i n leni 
cits citS n cm ic*ii «itiil 
F^< icni '•it ii«fi cw Cl ®initi 
^cii fn^^m ®t^ 11. 'icii ®[^nf^-ti 
'IClCFfl ICl ®1 nt^H ® IJlltCl’^ 
in I cicni §06® ^tlt^ ^®®: 
6tif5 1^ 11 §11®' ltd ^ni ®iii 

fiitii^ iMti ituci, ‘ititiei’, ^<1 
f^fiici, itii i®cii «riw ftiti ®iti ® 
ifl^ti ‘i®fi uifti ®ic® itiei r 

f®fi witi ^cii—cih» isr* util ® 
'§11 §Mtii i^’it^fiic® 
itii ijiiti 1i®t® 1*1 nf®t® iO?ei I 
f®f^ icii, nnini ® ii §«tii I'M 
ici^ icitciti ci®ii n fii ftoi 
nil «tti, »ftitii®tei f®i cw*tt6 ini 
f®i 111 ici nci^ ^®i |cii 11 §itfTO 









m fH-nsftir ^t®s!C¥ 

¥W> Wt¥tCfl ¥W cit^, nf?5t»R « 
m «Ti[ I <iit ’fc«i5r‘ii'« 

« ’TJi'T^c^n =ft*jt¥fl I 

^v55( (TFD, Amorphous semi¬ 
conductors, eiectroluminiscent screens) 
'off^tn ’itt'f, '=r««r5 

cwtnfl cn i 

f^5T ^ ’fte ^tC’T C¥C¥^ f¥ f% 
^cn« ^ « ^?5T*if§ Jilt'S 

¥?IC« I C^^fC'® 
C^t'Ttir ¥tfl1 ^«t*fCST9 'St? 

fsit'® ^’v^ I isTm ¥tc¥ 

¥?l'® ?1 ?1 ¥?¥t« ^t? ?J?’?1 ¥9C® 

I '¥9^tPn:*tl? ¥tC5f »fl¥tf«f¥ 

c?tni ?jfv ?i ^*^t¥ ¥?t^ 1^¥ I 

'« fi«t%¥t- 
C?*i5f ?t? C^f'Slil IJCW, 

¥?1 ?C? 5|1 I flR- 

sif®st?«f9j# ’r^t?'5t? c¥?«i ¥t9<rt5fi 

¥t*f? ¥C? ¥?sf^ «ft*l?¥ ^ca|¥^f^¥ 

fii«? «rf®fei 5fi 1 ^®t?csf 

3?1 C¥ts? 

?c? sTi ( f??c? srtntcsi? «r«rfi'® 

n<t ¥?t^ I Sf^t^C?!? 

nt? n?t?^sr ¥tnt=? Bsi «it?«rt^9 
?J? ¥C?C¥ I f¥f fn«Sit5T 
¥??t? wiir, •€ ^f?rsi 

¥c?r¥ '®t? I '»it>jtii »r»it? 

^ts{?i ‘¥tf?n?*) ssti? «it*r*rt?t ¥c? 
»I^ fsg 

¥?fs—e8t? '»rt?'a 

¥?C^ ♦rtsfs I C^*?)? ^'SSt 

?3i ?i ?5itw ¥t??t?i 

¥irtc« nt?c?i, c¥?«i ?nn »r^j | 


‘<11^ >irJi»!:sr? wm ?f? '■rt’mi «ft*rttff 
*ff?¥f? «tc? ^t'5 ntf? 
¥W?«7tw ?'<t<\*!Tt?sr ¥?r's •rifir, 

ujfifCf 5»l?t? C?t¥1 ftfl «p:?* 

—f^fsi Bt?*i c'l? ¥i:?*T i 

'sitOTtPirt^ 

‘'5t?'i f9c*ttc^? n? f^:«? «r<5r’Tf^’f^t?t?t«it? 
si’s ‘*i¥f5 or? I 

*tc?? 

5r???t^ f^stc’t? »if&? ^ f¥. '?*i. ciii 

^i8 ?^®t? f^iR « r?nr^ 

?f?oitf’t'®i, f?c?^ '«f< f?f?ort’r »r?- 
¥t?f fNt?t?i '« «it:»it5?i 

I «rt{:»it6?i ¥?c^ 

fnC? fsf? srt^tC'l?, >»8‘^ ?tC? C^filCTtC?? 
?5ntf® fe^*rf?c?? srr¥ <ii¥f5 ^iB-i «if®itt?? 

°?tf^ ?1 Indian Telephone 
Industries ; <fl? *11? C?®t?» 

«rf®?¥t? ?t^tc«t?¥ •'« <ajtf¥- 

?«, I'SJtr? « Otf®'« 

^<snt?c?? ¥? Ctrl's 

tc»i¥$f?w I 

‘«t?t f?cntS *« ?5t9n?’ «r?? *¥f?w"rt? 
«rti»rrf&'5 ?nr ?t?t? nvi'9 
'« 'f€t? TBsfVoiHc?? ¥it?fl» 

«rN6 »?? 

C^C¥ ^fif^ C«R I f^f*ll 

ficitt¥t»r ^ws fnnr '¥t?ii c?? ?! c¥?¥l 

n-5t?®^ ?S[ ^ts*tt¥? ¥?r5 ¥tf¥, •flt 

'St’H ¥f*ll5? Ft?«f? f?wt?^¥ ¥S 
'6 ¥r?ff«l. V»t? f¥| 
nt«?i c»f*i I ‘iT?! c*m »rc??^ ¥ f^* 
wtl?? ^9«t?t?? ^^*nf ¥ 





wfjRWfl =?ntf«H ¥r?R I 

'■Tt«rt 

ff^i *c^*h[’rc^^r*ff’ttc« c^tiT 

C6^ 9W1 cT<ri cm 

cn T^vm^ W 

«rf B C^T:? «tt 1 If! r tfl^ir 

'infis ifc?r^‘rt’frt ’rtw »it« 

>wi 

<rft!» t«l f<^irf ▼Mil 

«T^ti f^wi ^casfi 

f^«f3r5*ltH *C¥?lt|§’ ^«,*|T«fW5 SfC? 
fVj w «rt<sri ’F«i:*i f^sisi ^t^wsTt?J *?! 

I ^t9«rt5^t9 «r«ft5( 

^nTffn'-s JFcs nrt?^ >r 5 ntf»r^t« 

«ttw I c“t^ *(^i »it«t«t^{:f nt 

I 

art"f «iff^f® ftnwti! fe«>*ft*rc!( 4tc?tn 
fitf «r 5 f^«ft«f^ c*r^ r^i?tJi»i *PC5 
(fW¥W5T fisnf^ « «tntJf'« 

^ ) c^^ 

c^tfn^i « ^n^ ^1 <itnji 

csf®-* ^«vnt?f5i 

?![jt¥i5 cf «^i 
(«lf15 'Stfilf I C*M ¥W5T I 
¥I Wtsfl C’f'J, at£*{« 55 IJ 

^•1 ff¥i :¥tf«fi, ▼JWtni, « f>fft- 
|¥«(w « ¥t5<rtJfi 

ftf^ tClCTl sT^tl ftnwt^ 

«rr»} c¥t¥i c^»i ‘^c^rri's ¥t«- 

^ ¥nt ?}n Ni 

'*rm wi I 


«t^i 

c^ »if^¥ ¥1^ ntflt^. wrt 

ffC? 51^51 cl? ¥11151 I 

c-tB ’¥f«’i"fr5j ‘^rc^fi ¥ ^s«f¥ir 
¥| f-rru ’i¥¥ srcittn? 

‘C9!t¥^¥ (Manpower)’ oik^ ‘irc^KTI ¥ 

f“!B«it^ fen- 

£^ffn®l’ ft-iw ¥itl¥t55Jl I t¥!ll 
<I«ft5? ’ap: *s^i ¥tTI fttntlSfl 

I ¥t!11 cn¥ C¥, ¥f3l|S »tm‘ft- 
’Itw, >11^^ fiB eff^ltiJT 

frawfsT femciiii (i>4»;»-’v mvn ) 
«« 91¥ fet¥1 ¥C«£¥!l I ¥| ¥1^1 ¥t<- 
¥sitC*f? aisfsf ^ BTif 

¥?C¥t(8 ¥ iitfl^- 

¥t^l9 »I^¥T1 ¥ft¥ 5111 

«ft5« ¥tsii cn»! c^, ’fi’^untntcB Hn- 
wfji Sit^irii c^ ¥1, f^tBwTcsn 
«fcftrn ¥ts¥t5iti §^nt?5f ¥ti¥ ¥ic« 
¥?5 *fc? ^t¥ 5f«f ¥1 C¥£¥ 
f-tB¥t^ afiJtl? »rt¥tw ¥1 ’fC¥- 

^•ft¥ ^Jt«¥ f¥¥«l I «lt ¥¥¥‘5< 

C¥, fifC¥J¥l5 ¥IJJ« ^«t¥I¥ <fl¥}8 ftW¥ 

¥25 ¥ ¥¥1 »lt¥£2^—feft¥¥*l¥¥*r C?f®¥ 

C^intCStn «¥t 2 ¥t^f¥¥ <irt¥¥-¥I fe«t¥r¥ 

^£¥ ¥25 ¥£?£¥ ¥¥ »1¥ nt>¥, »PW 

C¥Cni¥ ¥¥2I ¥2 ¥¥ ¥712 ¥1 JT¥tW 
f¥|^ ¥C¥ ¥1—«r¥l! ¥¥ ¥2l»I »l¥¥ Itft^ 

¥tC¥ I 

^f¥I¥> Otic'S §it¥¥*t «f¥at ’ftW 
¥t¥ ¥C2t¥ ?i5 C¥C^1 ¥¥1 C¥W *frC2, 
¥?7 «r¥ll»f¥C¥5 t¥2®¥ ¥t¥t2 CSll ¥ 

¥<2J2 ¥¥¥¥ ¥2 fsr I 

^¥"^f®¥tt22 ^ ¥f«¥¥r¥2 iftfiJtlT 
f¥¥2 t3rt2¥¥ fnW2 'ft¥¥l ¥ ^ 







f^C"f^ #tP| 3Jt»l 

nfp’f) *« ^ W“r I 8?t!ii cn^n c^j. «=r 

fi« ^»ii ?[ir, ^ta g;»i« 4 ^ as’ftf^a 

^•iT ?n fetafi n^« I aintHs 

« »ia stf^fetWa 5f5l (Unorganised 
unit) «tai vf^iS « JTaspta ^tc?a «r<^^r ac*! 
wfif afcasr =J1; f^c^-T's 
Ofata c¥t!T «rrat«f5i C5?l i 

TSifatra •BTtc^itfp^ ?a '« 

at^caFl-^C9i^§f^ar i 8ft=ii cn®!. ^ta^ 

at*fa^a fa-ijfa^tsica ^:ff- 

amta Rnta ^pa^^ta ^ 

c-ta «^a ’ftat'sti ^n^rc^a 

atarca '« 

awtw ^ca=r i 

'Bta^ w “atfn® ?«, faca^ 

*m:atfa'5i fta ai i m^ 

firrv »<ia ’itatai^ fta i 

JTtt»ia na a»tarf^'»a'ita « n^a^a 
^aj^atcaa c^raata—-aaa «tai a^ftfSc^ 'a^ 
fnma feaf« faattaa fe*fta fesfacs? 

▼ai ffa—^^a car<F •aa 2 f« »f«i»rta«i ac^ i 
>»<»;> 3Tti»i •aa fevntacaa :j»ij J^tf^caca 

a-f cafilS ^tai I faf«a «faia ’jfa^^a ^^r3 
taa ca-r«fiia ’ratatf^^ta >a^ a«a ararf i 
»faiatf^^1 >aaa »iaw»t«T, faca^ 
arf^ltaaifiT aitai facntt^a a^ata^acea 
a^ntfaiai^ ^aaa tSTaicaflJ ac«? aca ’^caa i 
• 35 ^ ^itataa caf®« -arta’a-aa ^^ntac^ia 
’Inaa fac^r-r^ «rr^fetw aat^"i 

araata '»itafa)af fa®T i *aaa ^tac® aa a^a 
ai^t %*.na ac*a» «ara¥t^"t aca 


ajaala acv i s^cai §a,*ia caf®«a 

5r^a;1 ffia' I 

'B»'®iia «tac^a ’rfaa- 

t*i «it^rfa«, ^tcaa alf^a wz*[% 
acfec^ I «tai facnttSa 
»rar^5tca ntf^« ai a'«ata ^sjcaM, ^«tata 
=«?$a "Bifscatn '%tai 
a^^ta ^ca fai^n «Fataa i 

f%i f«p aa fa ? <*5a aata a^ii ata— 
aa fa i ai at^ica, ara^ aw a^ata i 
ata wi^ ai? ^ai i^caci?—^rfBa’a'ta 
assf^ ^I's ^'^•ta ^af^f! faw% 
>f?:atff«ta «itaai c^i ^afi i 

'oita^ >« '©I’fata '"fta'e 

^ca, afr ^ta'Q ^caafiS ^ff^^traa ^i(- 
latft^i ®Fai ?a I «rtaai vta^caai 
ca a^ ca^ fmw a:af^ i 

»itw «f^tf-f^ «tai fawitig, fata^ 
asi -ertaata^ta aac«i faca^ »i^tatf*f^tf 
■aitaai caa ^tcaa 5tc'3>a ?ra ai nf^, 
aca^ ajt^®T'®1 i 'stl ata^ata 
a»?i ^cata[, ^taatata caa i«ta^ 

aa atc^, (iTai caa ana feaf^faatraa 
atn a^at^ C6l8'® atc^pa, ^^a ^taatai 
"aitaai caa facisptaa a[taa aiir® 

aa< i aar ttPtam feaatacaa csli 
caa ^^rat^a c«rtaata ^ai gi i «?tai 
^caa facat caa ^tatcaa apt«r« at:^ i 
'®1 ff ai5? ? c^i faafa^ata cfattt^a 
a^taatai atncaa aaw ^C'Bapai wi 
ai I Frequency division multiplexing* 
•aa aaw Time division multiplexing ^iical 

aw—faaft®ata ca^attc^Ja «tcat«ra ca 
^ftcan, cata fat-taw a^t-iataa 

I 





ftcntcS >»«*> sftca^ 
i8 c>Ft{i» fet*?! ^wff^ 

fnrf 1? c^tfs I ’ffF^ 

wfMf ®t^i fv ’vts 

f5m»i!T ^;>‘>« ^ti»i <*m9 <r«5 t* c^ti5 

few—W ¥C^? ^*<1 

in *it« '»•• Wf5 few (<ii^s( 

«*f «>. • c^c^ >• • c^tft) I *f?t-ru^ 

fv cw^ c-rt^ts cTt"nr^ 

««lFl9r C^tfg •ftfe'S ^ ^aCf, ^^»l7tC'!S 
'« a'tvi c^tlS ? 

'^t-ri <<lfe 


cwWfl v« f^ast^ 's 'Bjtirtot’r 

^z^ ntfwn »it<^ 1 

(iTcf? »TW1 ^t%c5 ««t5r TfX^ V 

ft^a I fac?^ ^aa na 

5pta«Tt5ii a^ca c’rc»r 'JicTa arlasr f% 

arsf ?5ta ^fiar^r '6 aja^t^sTta 

a».T^-^a Waatai ^ara 

f%f arfaraa ^aatiaa—^araa—aiaai wz^ i 
fe<ra«r c®i ^fe fa»» ^Ha ^ca Wrnfe 
^1 aFrafi#? i 

«tat®a c«il avtcaai ^fa^ta ^zw f^F 
r^aa't'ife facac-t 5i*i ? 


afta fa^ ’ifaawa affa?»r 


n® aac-r c^ aW atar^as Itcfe *ffaa*r- 
®aia aifta fawrta nfaacaa atfa^"f «ff®ii- 
aifa^ a? faf^fe fawta\» fa»tcaa ftar-^t^t 
'«fa®itat9at%caa aa i 

•^sfetcaa fa<rfa® ®ta® ^aa'tiaa 

•rraaRai ^fa'acaa ®^a at»r«^^a!t»J 
atncB^fa^ fac-ia 3fiF?f aftc«?a 

WT 1 ai nfata ^ta -at*! >i'er*ff®a 
^t»R «rf*l ftaJi «r^i fawt^ ’sr^jt’raF 
f^WTraara ata i «rata «»f®fVafi*f ^nfa^ 
facaia a^ arawtaa f^w»ff&a i^a^ar- 
wf I 

^raJftRa «rtacv 

ferwm »iw^® nfata^ra \ ^ijktcaa 
« «fat^T aaf«faiaf afa^ratraa na 
nfaaraa ®^a afa'« a^ "tta 

‘ftcaata nfaanra atfaaf W^faaaat faf« 
^caai (‘^<lafkaa f^z^w^' nf^^ta 
a^ta »rwta ^®a»tra «farH vai atar^ i) 
«rata «?Wra ®taci fn^ ^rfsa ^caa- 
«« araa: a^ata f^caa i 
a^tca araatta^ ^acaa «tf^l6 c^xm 
faarrraa ^f^an «ftaai 'iiava ^fa i uiataca 
«rr5jt^fe faaafa f^aca »rtata«l wta 


at»i ifcatara i cafei aC^ars *rtca at^- 
®tata atajca fa®tcaa «f5Ta 's «rattaa 
atai I 'afaaca aa>a fawta nfaacaa ^favi 
^-r^a^^a i at^ai 'Stata fawfa fnvi 
«ratca atafi aavtcaa afaaaiai ^txx \ 
fawta afaai?a atcw aatataj ataUaia w 
^taai call saaa i 

afaa? a«taf® 'araitaar ac^iaRta aa^ 
^fa ®taca araa ; c?a aka «»f« atataa 
ati?taa« Wca. ^tcaa ac'? ^ac^ 

fca I Wattaa caca a^aai «Fa fia^aa 
^ca® War atatai atajcaa acaj f^wta-c5®ai 
car?c^ I at^«tata fawta «rata ¥Cf 
®twa aacv «rfa'« ^ca 'jac^ i 
af®^ caa fawtia fea® aca Wtwa ®tata 
fa®ta ai f^aca aca ai—a ataai ^a i 
artnta ca ^afs ^arf Wa <«¥f5 

¥taa arai, «ftnt^ aftata atajra ^wta faw 
¥«f5rai atft'sjai arrattff «tai 
•afnca cata® lawtcaa caR^ car ata^ aitaai 
*aaa« ¥ac^ ntfa ai j wta® a*wa faaa. 
^«a fawra-aff aaata m9 C¥^a aa¥ta 
ca fetfl caiaa ataftcaa, c^ fer¥i wtaai 
«aaa¥ ¥tcif afftra ntfaf%, aff¥ ^9 









^1 ^rw •itRfmf i ^’f ffi? nfar-ftf cwi*r« 

crffi 4 c»i<n ^c^~vaf«n «jtfsfr« 

trit '5t^ti» f^wt^T ifSTtcs =n, c?-rc» ’ft'P c^T'it* 

^ I I «tc?i 



«R:?aRW if« ntitnt^r =f?cisr sti, 

*fU< *rt^ ? fi«?t»if6^ ^c«f. f*f. i 


csa «(w» 

CTn fiwtit fw WI <<*1*^ CftJT 'kzm'ii 
fSRi c!!^ ^\ «t^ti «r^t*f f ?i >r®^ 
iif—<< <fti*n f^wN 

vRfi >it<(t?i j(Hc« ic5( nc? 

:piw cnnfli ^t«f *iai-nfi’?ti 

ftvfl wW« « RwtH «r5t« >ffli fc^, 


c*rc“t5 fsi^a i 
’Hstnf® 

’Tw: "iitw »i<mar 
^ic?t«r ^cnf«F^i «wi <ii| 

« mkw trti faiwtissr, 
^tiw5 Tftii 5 I 5 

«Ttct—flntfw, ^tf w 

r*rf CTtiijS' 







'B c^t^tf^'ii Trrsf c=r^i 
jir^Tfl f<>ft-r’!t*f^ ^«f 
j 'iffJitriTff ^^9 

cTc-rs "amj ^'f, *it^- 

*it^rw cnt9f ^tflte 

®n»T^^ti?r ^«ritn^ srt *WN e ftarN’ 
•ifat<Ft? ’T*rti:«f« ^uf r^®tc=ta ctch 

*?t^1 %f5^ ^if^Jl'-S «f^t"f 

i 

'SfSitsT CiCSf '5r«<Ttn¥ ^M'9« 

nfawcvf^ ^ 

if® •ftit’Ttrw 
I tin 

f?tc®5 'Star's ^ • ,* o ^1 Ttw 

’Ttit’rts HfT® mz^ I *ff«^c^r^ ^®- 

c?*«' 

nffl5t«^5it? ®tcw?r ^®5*t 

^tlf^lS 4^5T 

ftf;^ <bj<K Ol nfiw 'S^cst 

>T®t^ I 

»T®tnf8i wz^^ «i«(Tt*r^ 3ft®jir5iN i 

: f^«t=I fiTf? ?t*r^tt^ Cl ^KZM^ 

«tl», Itsltl '“ftw I 

f^wtci ^1® Cl"t'®f»t 

t^"6i cititTt ^c®? ®t»t 
n cit®t itf, ®i fi-wt it^Ws^ritn 
Itl I ^ 

itutf®?® «rcit®n=n( TO 

liiiffI nciinta cw 

?f? «t^f® ftlCTl «r5tl »ftMtl*l itsicii ^Z^'9 


f'eil ifl’fti I citiifiT ®titi «r5tci< 

itfli ir«iT ftwtiiF®!! artier i 

fiarfar-cafiHF aT®nr®w 

: ^t«F fl®tcn C1'C«S ^f® 
^if® iraf I itrr?i*i it5cn f«®« 
fiati ’fit# c#t^!?»i a?tt? I 
vtri fiwtcifl «rartt"ti i®tii aciti i 
itwcn ici »(flH1 >t»fttsit3 

irtW lt^5t?tl I '•W® 

m wzw hsstfi’f *ffi®t^t« 
'l?l®1 I ®tl =111 11 Clt=f 

®t«F ®Cfl Clt® ^C1 I 

‘cw"t’ if®at? fi®tcni 

nf%5t»i^ ^3 ic»ii; ftwti-F^ta 

Cifl® ®tl1 11 I fisfll Itsf ■fifltl I 

lt^®tltl ®tit®ttl 1«11 
iti I 'Bititcii cicni fifife fi«ri*hii 
ititii *rtit^i wc^ cii^ «fC5i 11» «rts 
^1 c»i:ii. '^tii ’ftitfl*! ntkifi ¥11 f6¥i 
¥tii 111 itin itii ititii *rtic¥i 
f*lf¥, ^tcil ntk¥l Ftf^ll af5Tllt 
c¥ii I ¥ftlttii cicn ?iwtfi¥ 

■^if®! ¥¥l «fFttll ftt-n ^®tl icitfl 
cirft¥ iltltm ^ Cl'eil «ltlT5fi I 

fiiiti‘C»fi¥ ’«WJH¥ i^iarisriti 
'©l ic»fi: ^iitiritu ¥trf fiati c’tVc® 
f^C® 1C»1 flWfl-5#1 H¥t« I 

1®:*^# «riC¥fl ’¥®tl I fiwttlfl 
-ititi nt^^U\ «ratc“f« ^fi¥i fi*ti 
ifiicii 'srii ¥11 §f5® I <fl?i «r¥tM 

\8t¥ ^1¥ C»llfl ^??fll1 I -ftltl 

¥fll5 nil ¥t5 ®tf«t¥l «r¥® ¥11 

irB¥tfl Cl«f^ ‘®tl ¥ fl«fl’ *ir®¥tl 
«f¥H ¥flC»l ^1 ! 

®#?i f^¥i ^ntntuti ic»ii: on 

cnt¥ iti ¥ti cm ni ’ll I fici^ 
¥titi cwnt f^iitcii f^ni¥ 

c¥r»fii vrn^tci iTO ntw i ntitw 
fijftiwi WZ9 it^ni ®titi fi»rtii 
fnTO ®tii TOiti nci I 

‘non* nft¥ti ‘ifff®-ip^iti 

•rfiet*i¥ nnli : c¥i^tii 









f<at=r <£f6tcfl« ^nf^FUr 

C^T^I *ttci I 

C=f'«I1 fefE^ I 

♦f^^t’? f^mfsT f^®tr»m 
♦tfflFt^i^ ®^?r f^ntt’T ^*15?; »ft«ft?ici^ 

5fC«(I '9^ 

=^lp Hz’of 

Bijffeai arWsf «f'^?'« «rT?(TI =val 

I '5ftsitr*rfl m-f^ »rt«ft- 

awa mw ^t-fa c^ir^ra ai, #t^?a 

c»iai aa^ta I fawta ^’^4 «<iaa ^tai 
c»iiaa, '^tcaa fa®traa 

»(ts arcaa fa—-ffrtli aa i 
fawtraa fifaai c*ft>ia *far-'*f1^5Fl- 

'©^'s / ^tcaa ^ftfac^a nfaa^ 

f©ai aa^ta i 

*fa^t^’ nf^asta n"^t?aF ^5<tai?a 
acaa : fa®ta atatac*ra acaj 
aa ^awtfaaF asai f^taf^a^ 

a©ai aasflFta i ciit^caa aw fa^ta -srsta 
▼a:9 ^i:© ^tuspca '0ftr«it5ai a^ai ©ta i 

‘»traa«ri’ •ffa^ta a"^ta^ 
araa: cata^a^j^F faara aa, c*iVfa9 

aca^'fta apai at«al '«tata «Pta ^1 aaa«ta I 
araam faaa c’tc:»i •tfa^tai «(9flta 

^ I ^fa^tata • afar»i 

Bara ai, ^a^Ti-fa^9fa aai f?ca ^tatraa 
'flf^ra car® ^ra / a^'®ta^a ma 
^fBtraa mw catata ^a«r <3r?a a^ai ata 
faai ca^i 9tai «fraT©a i 

a®t*if®a ®tara 'BiarHaif a^f ai»ia: 


atataa at^raa araj f^wta «rBtca ^varaal 
safari '8itar® afra i ®tai a^catf^®1 a^ar^^ 
at^ai ©fata ^wfa «fBtraa atw aatta^ 
ara i ^fraaata fma^ at^ai ®tata c©ai 
®ra orar^ aca «(iaa®tca 
caa caai ate® atataa at?a« ®ta ^ar 
arai ^arc® ntra i *tfa®tata wr^ ara ai 
c«rr^ fitratspa ara fai?^ *ia? a«fa a^ta 
fa®traa afai ■sruta ^aac® ara i caria 
gs® ^afs © atataa atf?caa a^rta afa 
'Bitaai arasftra ataai ^fa, ®1 ara at^- 
®tata ataira ara aca fawtraa 9ai c«f^rf 
far® i cac-fa ®ipacaa ca atfa® ar^iaa 

aprar ^tfa aat^ta aptat^ I 

afaaraa ^p^afsa ®^a «ra9 a^? aitrafsata 
'BT^a <uaa^tat a^aara^ asrata aptfara 
araa i ^itsitcaa caraa a^ataaaj © ca®tra 
faaita fipBta 'oftraa cac¥ f^g^1 atfra© 
^*r5V ©aia >iiarai ^itrara ^ai ars? ai i 
apaatataraa araj faatta «fBtra ^traa 
aaratfa®i faraa sfratapa i atatacaa arar 
faasfraa €i5ta © ^®ta-faa'ta 'ftatra ^taai 
a^raa at^tai « aaratfa®! ^taai a^fa i 

'"itratBai a®ra aja^tnai © afa- 
5taata ararrtafajta faraa ^p-sa 

<ar?^ ^raa i 

fvR «i<K a Bra ca afaaa- 
®ara ®far®a aa^^ta cat«pr^ 

‘c^ata-a?a\’ ^a^ ^aaptf®’ a*^r# ^15 
«Ja4a ®ai ipa i acat® atatfaaa% 
caa aa\^ta ifi »aa. c<p. Bt^t9^ i 


f^®ta afaawa atfa^a «ff®^l-atfaat ^aar® 
^'afsraa taraaa 

ata^a 'BiaitaaF f^aatai^a ata aatapr^a ar^nr^r cataata ¥ra ©rtaatai 

aataa, ^nU ^a^afsar nfaacaa caaaia^a® «fatc»Ta «rf® 

caa©« aatia, a®iiar >« y[ara® ca 9C®«i?i © a^catfn®i ^tafa atcacta. ®ra 

®;?a©^. aifla faaata nfaaraa affa^'a wr^ BiHafraa aptatf^ «rt9faap f®«8®l 
«if®^“atfai?t «i5pktca *tfaaraa car^ © a^ata i 

aatfa ^t^^traa ^ati® -Bj^Kai ^tatf^l oi^ 'Bja?itra a^aitn? f^aata«a ata 



»r«t*tf«icn c^CTT ^*i?i ^ <r)t®jft5ii «rct-lt9 

c^?i^ c^it*f I ^»ijt*t^ atir «jj4fvrr=f •<1^^ ^«fjt»f^ ^c^jaf^t^ ’f^tnf^rT 

cw «<i^5R sii«ffj| pstr Jitc^i «rf^lsi Vi I 

f^®*rc^?f *it«(K*i f^!S3tci?9 «r5t!i, '6 «r»jT^ 

c^iis I *tffl?rR?i f^f^«f '5ri^r>f i «ii| 'srtW 

5ic«f f^fsi ^ ’it»ifti' 

«ff?'® I iff ’loS-nf^i^PI Sf^tl 'Q ^^tr«f 419^), 

55*111 ‘®t5r « f9«tcsi’fl i ai^t’tts. nfiwts, 

nf99? ^t9 ‘«!r^9ft9 f^lStsT 

'Bjf^ifST 5?N9f ‘ifSl’P 9»lt9Cs?9 '« 9J9’3I 

<<9^15 'aitg^fsT^ f999!:«? '®I'SJ« ¥91 '®lti:¥ I 

fel^is ¥t9i:¥^ I fifil «rt^tC51 ’l'® *lfil9*f 'ii^ ^^*1T1 ^itt^ll’ll 

’ft^l f*ri:9 '«tt«i:¥9 'aiSJ^tC^f C^rn f?C9C?5^, '«IIJ»r9‘f ¥99t9 ¥TC¥ 9C9ti| I 
'¥1591 ^t9 f5¥fe I "¥1591 

¥H1 ¥f9, *lfi9l59 ¥t5C"f9 ¥*lt9*f ¥tC»lT5J 9tC9 ( ) nf99C?9 

f¥ ®tC9 ¥r9¥®9 5K¥ C®t*11 5t9. ¥15415551^1 f<f«9 ¥tC3r ¥l591 ¥®5tf^ 

(71 f99ll 5T5 ¥n> f®f4 ¥t5tC?9 «lt® ¥r9f^ '« f¥¥t ■2r^9¥¥®T9 

¥9155 I ^119f?, C5 199C9 *jl99CW9 9tf9¥ 

»fC¥5t5 *fp6H 93r 59¥lC99 f-f¥t¥r59 ¥Hf999% 495 ¥lf5 ^T^C^Cn ¥9191 I 

'§l9^3rB» C55«^ 5^t’‘l9C¥ ^9l5 ¥f«f9- ‘®t¥ '• f^Q5t¥’ *lf3¥l 

9iC9 C'1i:9 ¥t591 f9:"19 ¥t5f¥® « nf99C59 «lf®bt¥t¥ iJ>8lr C9l¥^ 

^C9fi| I ¥f¥¥t®l l99f9'St'5C9 *15l4'f5^1C59 *ff99C59 *ft9Bt*15t9 ‘^15 '« f93St5 5t5¥ 

«11«‘5 ¥tai <ilC¥5'»Ca9 f4¥l '9 f9Cn9®: nf4¥lj5 f59f»l® «f¥ff4® I f9«t:59 
f9B3t5-f455t9 4ir® ^19 ¥t¥rfl¥ ¥559tt59 5t5tr99 f99:9 4l99i '« ¥tCqtF5l, f9®t5- 

9f959 ¥t59l 9¥ C¥C3I C9l9f9j I f9^l5 559t5, 4fC'!lt^9 f^f®9 *t^tl9 f9®tC59 

9f99C59 ^if® ^t9 C9 5915f5®1 9t1IC¥> ®1 ¥ ®9Jtf5 *ff3¥t|5c® f59f5® *ff9C9f4® 

¥t5tC5if 4¥|6 5fIJ9t5 91^99 I nr99C59 ¥^- ?C5f I 9f^¥tl59 9'^5t5 41¥t-f-5^9J1 

>£1t5ltC¥ f¥ ®tl9 ¥t9¥ 9Jt5¥ ¥ ¥r*f I f5¥¥ t9«tC59 4¥fe 5tf¥¥ 

¥C9 ’fC^ C®t¥l 9t9. ^19 ?[f6t%® •lf3¥t9 4^ 4¥H-*f59J1 C5^t9¥f¥f¥V 

5®t5® ¥t5I® *rt9I¥ ¥t59l ¥5^^® 9[9 I ¥9 59 I ’I® 5iX¥ 5t5K99 9t31 

¥lN«r'8^C¥f^ *t5Kc*19 ¥r9¥9?l9 5^5ti59 ¥t9¥ 

C5Ci9 ¥t5fe¥ ^9f®9 'SflW '^55t9t9C*f9 *®«t5 ¥ f^W’ 9f®¥t9 ¥9tl ¥5971 BST- 

5:9T f9WtC99 ®t5 ¥ ®l99t9t9 f9Tft9 C9 ¥f®9t5’ ¥59Jt9lCn «t¥ir¥® V t9Wt5- 

4fhB ¥t99I¥ 495 4¥5t®9t^«t9t9 5t9Ti:5l fn^f^ ¥ f9«t5t?{9t^ 9r5’ft9t r<J99 

C9 ®1 '5;j^®tl9 ¥91 ¥^» 4t ^¥¥f¥ C9t¥^ ¥9tf9 ¥1® ¥t9 I 



'5t»8 


wti? 'S I ^'9-1 


Fta '« f^sat;^’ 

>TWi «{^ 

'® fFcaiir wt?r1 ^zn 

?:»f I 9T^«rjt9 '« fen- 

c’ltt^l mj sfifl *ff^ ^«r 

«if^ sjts 4^1 i,8«» ^fn apv ^c? 

f^f^ir f*[«Pl-£rf«fetiT '9 

I afcsr *ff^5{^w 

9Ta5¥tr«fl nni^«f i 

«itf5^^F tl89 «r5ta 

'« «r»Ttc?« m*\ 'orti^nf f^r*n3i 

fiijf^i^si ^csrsf cM^ ntcfl c^, 

nfaf^i 

«r^tc*t?f ntc^ ^»8v 511*^ c^z9 «ff« 

«,'!». • fet^fa c^fca «it^cf i 

fif^frcsia ^ra ^fa?? 

*rf9^i ^Tja 

cnc»i'e «r?*ft:=ia ^tfa^it*! ?fai 

*fta fa I «itaai *<i?Fmvtca ^f-il ^fa. 
nf^^pttBa '®a*a =?Fca t^a f^afa^ 

^a]f^ aNata mw mK ^a at:=n« 
aacaa fetart® *rf^ a«r »ra^ta «ffpcat 
«i?atRa *ffaat*i atf^a nfaa*rt^ 

aia «iag^ %^«‘^^ta asi<3Tt^taj cTata 
aja*?! sparaa i 

faarfa « ftfl n^vr ( C S I R ) <iia^ 
fn’^tfaaaas ircaa'fi'« f^^caa art^a 
( N C E R T) 'qtC9itw a^ta nfaa?ca' 
nrai<Ftatc« aatapca «,••• (na^ 

a,. • • ^t^i <5i?{Trta facataa i «ii| 
catf^^a mw 'Sf ^{8 5^^^ afaacaa fac-ta 
ar^tat^ i 

^tiira« atsffaj at^« afa^Ftfecaf 
¥aata nta «itr<a «ia^a| «iata 


^ata aia ftf^cati i aar'®: ataia 

faa^^ firaH aat^ aFa*f: ^:»rtaj 
ata feka I ^ta«i, <iia{5 *ff5^1, 

facna®: faastafaaaaf atf^a *ff%ai 
’aai '»i®ji ajaaasi i a-^ata aaca *tfaac?a 
atfaas a«i-5tai caai*f fetal cara ^ra 
ata ia few aai aiara, 'aaaf’f^tca ♦ffaja^ta 
■attaaf-fetat^ aai acaca ‘Da^ *ifaja1a 
«ff^ ’T^ajta ^»ij aca ^fla' fetal *ffB“i 
Wt aai acaca l fa« <iife aiaata nf^ata. 
a?tRa wta «ft^fna »iatata acata atsi i 
c»r m¥ 'BfHattaa ^la'C'ia faafe 'sit^it^wa 
'atcaaa >afe ca, *(faiata Jttaa ’j^aji ^fa, 
fa®tna JiavSfa, araafa 4}tf« «r^f^ f<aca 
«itnatai ^itatcaa aat»Ttaf »itatar aa^a i 
’«rt*ratcaa >ffani jraratf^r^ta «Jtaai ’®tac*i 
nf^atffeca «Jta« ft^t^r?, aita« ^ta^a^a 
« ^ta^ wsiffifa aca ntaiai i 

«r^«r 

c^taa^a ^"sa ;—faatafaaaa c^taaaa 
^a «raH'« nti^wa 

nfiiraia aai nfaacaa uiaife ^c^racTfii 
at«F I fa®ta efaf^aaaraa ^c^cai uif 
ata ^-sa aiatajnti^ faai'a 

aai m i ‘•fel ’T^ «rata®: naatl^ ^^rs- 
I nfaa? ^ata«s fawtcaa catfe atfa 
^a 4fatf atatii i 

^taai «rtat«9a w aitatfs^ ca. ^=i^- 
ataa a'^a affe^ '« nfaaa a'^a 

^tc»tt5j aiita «ratH« *«ta^at^ -^iRata^a 
nfasa’ <ij«aj5 ‘ofe aaa nf^a aa ’iaatt«^i 
^jaata »ita atacai •afe 
^ta®ada faf^a «ftf« '« afaaintin 
^®tf^a a c-sVcntf^ia faaaatfa 
acim 





nfflSTi’ sit’ll *tj5»i5^ •rfiw «ii^ 
^19 ^r^ftn ^z^z% I ‘9twcn99 9 =^ if«’ 
^9Ttn<F 3T®*H98r5? 

OW9 ‘C519 '«f9'5T^’ f99C9 ^t>r*lf8 ^C^9 

:--*ff^ 9ap s[«fTfn’f1 *t^C«f9 

f9<tf9^ *ttil^^ 995»frw Trt9lf9^ « ^55- 

9t^lf99' f9Wt9!9»r9Cf9 5^99 '« ?1Jf C«f%« 
WZ9 ‘RiSStif 

5ft9«F 51t9t9*f f^astWiJ '^9*15 ’f® 

919 C9C1 first*!'® 1C«1 I f9^t»!9«%« 
f9'S5t5|ft9|‘t9 9t=r i!F99t9 <11^ 

'JW! 95^t9 f»r9it« 191 19 I ^^lf5 
fififn ic9ri^i if*!it'®t9 ^fitfni firit*fi 
fitf^^tsi cit"»{t^ I 

f999, ■n^ 919 :9:i ^l^t99 

»r"r *itc*r ^if§9 firt9 itsrti ifn 

inri ‘09^ 9’^9t5^ 91^9 Vii9 f9'®\9 >[^^9*1 
fifltH^ lC9tl I 9f? «ltns!t9l 'll ^«C19 
aftS-f^flf^ « ’rt9t9*l'5tC9 <119 9tWt99C^19 

fiff% 9TtJitcif9 ^fl^n 1^99 ®riC9! 9^1991 
19 I 9^9tC5T feB59t9Tf91 f99)t»!9- 
»i?]:i9 ^99 « c«r%9 w:w 9»rt9W9 

<lllfB 9S9t9 fiTlsfel S*!C1 I fit^ll- 

iici 9*11 ell's ntc9 Cl, f9OTfw9 ntijtLvi 

9Slt9 UtntCl nftll >99 af^ 1C911 I 

ai’Hift* -e 

t9Wtlf9W f9fs9 
ltd 'Illt9t9*m 'ICltl ltC99 
iftii <iii{8 >sritnr9«<iiif5 itititi 
9lfl!! im iftstfl'S 11^, 'sn 
itlWcii mz9 %irw fifititi 9i 
ntifltl iHl 191 1^9 19 fsi ) 919 

lf99C19 till 199 f9f9S llltl 1C9« 
l'(tltl99 lit lt99l t99C9 f9l"l9 ^<ari9 


111 Itfl ^ I Itlltl, niCltllS 9Ttftit9 
'«r9C91'9t9 9'^9 ’|f«91'tl< ^f9 nf99tl99 
ni* cm i^fi nr<99cici s»,*«>^t9Fi 
lt9 191 1C9C1, ®tcs lf91Cf9 nrillf9}6 
99111 ^ftlTlll-r 19C9 I ltiNt9 

Itl ^C9t99 19199 «19JT11 ffint9t9^9 9t9 I 

91199 ICt 9'^-lf99t9Cl l[t99l ltlf91 

9t9t9 lt9lf^ I 

\ 

<11191 lt99l IIC*!^ Iir9 C9, Ith^llll 
l«tC9 «ir91 tftfll «19S C99t9t 11119 ^65 
till 111® 9Jt9lS 11^ I f9®t9tl9't9 19*19 
lilt l^f99l ^9 19919 lit ir99l'f9 <Itltl1C9 
'illlS nrij’5[^®C19 t9’3l9'« Clfe!9f9 *ff91191 
191 1C911 I >99119 §199 191 CIC^ 1119 
C9. >111119 nf95l*!9l9 lit if^llSl 1*1^9 
9^119 f911 f9®1t?r9 f91§ C911 11991 9lf91 
>.« • • ^111 ri9ll9 '1<91519J I’ll! iiri, 
til 91 11C999 1^1919 JfCf'e C^Vl >f^ll9 
r91§C9ll *115 91199 91^191 19l9^ 
*11^91 9l9 t9 I 

fisglif^^ ntcunm VS t^fW35 
(SMl 

5tv$ ^J>l»f C1^^9l9t *ff991 1919 ®^9 
itni 9^ ‘9la!C99 ’ll*! 5arlfS9l9‘ ’in# 
lliS 1*1119811 9'f ®1 fit9l9 1199 I ^ 
9'5*Sl9 *19 Sar1fl9l9 ’llfl'S ‘'Ull*f1C»!l- 
>>’1 ‘lJlC*r1l*!l-S^’ 9191 ii5 s*!fws 
fillfi'® 19 I 1'®;*19 *t199l*lf91 nf^* §^199 
1 <9^ t99C9 Il9ll99 111*19 Ill916*1 ’l"*tC# 
>i!lf5 9ltsfl^ Ill»lt591 If <99^ ‘f9§* 
fa*fl9 *rt'«9l9 ^9 '$191*1?’ 9191 <9^15 

SltsSS C191C91 19 I ifillMffS 9lfl9 
Cll®r9 (U S I S) C’l^^flt 5*!f8)$sf*! 
fill4l99 979^1 191 lllfit*! I *ir99l»r9 *11 
C9ll f «lt^ 9119 C9«a:9 11*111 ‘*19U<9 









^^1* NS ifqp 5itc»r 5i«r^*itsi ^'^~ 

c’lWnr 'oft*itfl ^nifi»i I 
nfs?? ‘at«r- 

C-t<Rl iil<(tr=T 

'■itnt?l sftr^ I iD^ 

^'^^tlS c?c^=i 

??«ft*ft«rrt51 

»IV1 <g*rf^'® 

'9ZW «it*t5fTc??f »T^9\:5^ »rt?fl ^*i3}«i 
«ft!ftf*¥ I 

^rf^rt^t ^t»j *rwt *»&tf 

‘?t^»ii ®t^ti f^^t^r-B^i’ 

ns^IS ^n-hsfsi i 

>5^ n®tii c*iWftw ^?rr^!r -sivTtn^ ^rt^jar 

5iN ^ 'BrlT»!t5sii «it<i^lT*ra 

4<FjS ’T^ Bftsjfltal iit»T 

c<it»ii ^csri I f^¥tcn 

f<'5t:nii n¥ c^i¥ c¥g»itft sjtcn c3Tt=»t?[- 

<4¥i5 

¥t»\C¥ ¥f^¥t'®l f5’^f55rr?I5 ¥'|¥ 

jj'cif® «}^^® «rw’f4\c'® 

•!■¥ C5t¥ ¥51 ^5 I *ff«5CTf5 ¥l^¥5^ 

3lfjlf^5 '«si^'®st JUf'S '^’St»l^’¥5 C? Nfll 
f5^t’tfe5 •if5Bt'\5lT5 f5l-f5 »{f#5 <ar^*l 
¥5«5| I 

¥f»l¥t^1 
*%cn «. ^»1- 


'e¥5f 

5(55 C¥ai‘5t5t »(U»r nf55¥ ¥5W5 
« «f55 ^r»i5 f5<rt*r-¥t^ »T*it« 
^5111 I *tp55 5¥ ^5¥t5, ^5t5 «15¥3lt¥ 
5t5 BTtf5CiS5*1 ]jti n5l9lt¥n® ^5lt*l¥ 
^C55T 5t5 '115^ «(¥t¥ «CW<¥t^*r5 
f5^M-¥t<f »r«5 ^r5Ct I 'fl5l5<. ^t5l nf55C55 
^^f5<tC55 arcg irt5 ¥C5r¥5, 'ttc^5 »I¥*1C¥ 
^t5tm JNSSJ^SI « 5¥5f? ^t5t^ I 

nf55tvr« nf5¥fll^ tfc?5 5511 

¥?5t5*t f5®»i ¥ fa}^»i f5^tri5 ^csr 

'2fC5t¥5 ¥t5 'Oft5« «rt5 ^T¥l 1 <1)^ 

«i< 5tc« «ir5»i:9 ?5, ^T5 ¥isr 

*rf55c^5 ^^-r5<{t5 ^vrs vrt5 

¥55t5 ¥irn5tC*f5 f5¥^ "511551 nf55'¥ 

W5t5 I 

^*t*i^¥T5r 

, '0It?f5¥ a?^5C55 ¥ feafs 

f^aitC55 ®f5 ¥ "81551515 ^*15 ¥C5 

—^5®ir5¥ Sp1<i15l3lf^ 

5U5155C55 r55l5¥ I C»l "SrC* ¥5^1515155 
5C5T f5®5fC55 «rBl5 ¥ 4J3T1C55 ^l^fH 15^(1 
f5®l5 *11555 "®15 ’Tl^'^f«¥ ¥^£fCBfell}f¥ 
nftBlf*l"5 ¥5C¥ I C¥C-f5 ¥r55)«» 

*1^5C55 5^ af5rf55'r55ft¥ «f%kC55 5ir55 
¥ ¥"^5I 5C5l ¥¥5*31 5C»1 ^1551 5C5 ¥f5 I 
¥115 C’l^ »1C¥ ¥11551 f^f^"5¥lC5 f^ltll 
5lf5 C5, *«n*f5tt?5 ¥C¥^1¥ 3T’?t5lf^¥l5 
*fft5C55 ¥f^5)«. ¥^2ftB^ ^15¥ ¥ 

5Jtn¥ ?:5 ^ic5 45?. *tf555 ^555 ¥f55)C® 

'il¥f8 tafl"^! ¥qi1n¥5 «lf^ilC5 

*ff55"5 5C5 I 

¥11*(=1U^5 3f¥*1C¥ ¥it¥f5¥ 5W5t1 

'Brlf5i:5 ¥J1^ «it5t5 5¥‘5J ¥^5lW Ci5 ¥5fV I 

Wf5f ¥5? 
¥^¥f55 
55ri5 t5«l¥ 





c^ c?r<f 

XZ9 c^it I c^t C5N C^C51 ^tsrai «rwc5i? 

I 'sitsitt^ C^ I 

#t^t'®trff'a c^i^ 5^^ «t?( f^c5? ’tt^i 5’e^t’^tfi^^ 

^Jt^sl «ft?[^ ’ft ^t<l f^C9 C5fC5( c^Cf I 

I ^51 c^CT 'BTftl^ ^tf^C?I 

c*it^ ’itw, 5ttif?i 

^t^9[ ?rs^ I •nt • 

c^ ’ft^tc^ 5?^ 'e’ftcif ^’?tc?i?r ^s? ^ftFl 

(p*nit5T ^t^r®i I <ftc?fi* az^ i cst? m 

C3ft?’f ^t^rsi I c’ttft ^ c^ 

I c*ft^ I* ^c»i^ ^t^rt- 

^t’Ts ^ '^fifr^ c^vi5t*f I 

«it«t^»ni ’ttw ’©wM CF?it5, c^R*fi t?^» ’ft^t^i 

f%:’ni ’tftc'fc^ c^f«c?f ^z% c^ ^ti:»rt 

’tt^^?( fitti ^t?i^t I ^V^z^ ^ 

ffWtWfl, 'O ^*l ^11 '61 f«(?l a^Wt 



V 9 «»Ir 


arm's 




f|®T '^^9 ’ttwl/c^’^rtcsf'e i^fus ^rwl i 

it'Sl f^ca=!l ^mt5 fwc?! ^ I '»ft’l«1 

a«im® «r«m fac’«r ^ 

55t»rm c?r:^ c«r ■n'^*m ^11 

i^^ f^, »r^ f^'®m I f®^ =?1 srtf^ '5^’ft-^tci^i 

j^mtii at?r CW5 m I f®5i c<rc¥ ^w c^m^m cf^i 

s^r^rti ^^5, ?»li:;w f^, 

cwtca C^f®, C®1 af^tcwi %C® ^IT^r 'tl ^m ^ ^ 'sitCl? I 

j%c»T ^p^9\ I c?rm 

c*i<ftc5(-c>!^tc5^ f®^ c?r$ i c>*ft^?j ^*r 

®mTr»!c®l I '« f®^ fwc® c^c^T \f® c^'^ 

COT ^ac®1—'S^l c®mtc??, c®t5i^1 C'^fe I 

c^t^p, fe f®5T c®t^ti nc«i^ am?i mz^'^ ^tcf? 5(t^?^i 
c*f^c® c^m I ^t’&l ^® c^fOT, 'SJt’a ^ ’^®e, 

®m #t^t cj^t I ^tc^ii wt9f, »rr®! i ®t^ »f^ 

am f^ni c^\ -yrm^fa^r *^tcs^-c^t«Tt c^®l ^z^\ i cn 

am «iia c5Jt^1 c% c^m f%*^c® ^®1,1'ta ®tac®1 m i ®t^® ^® isramf®, 

—'at^ ca <rtac® c*r<(®tsi, oti • ata c® cot^ 
5imw ^t®m c’^fc^ \ 

5im®3Tr^ atm c^t^i cam <<mi:® c«f^®tsr • ®tc® 

c^tscmm c?sm *ic^ ^?ic®i—OT1 c^ ^mi I 

«rat^f®? c?»r l%a < 6^11 ®mt?i «ft« cot ®t5?t« «rt« 
c?® ^®« 'awa cwmff 1 'at? f% a? ?t! ^iic?? oat? ^-a^a, 

®tc® ?ic?? c^'^sj? cFt'^ at?5l I ci^t^ ciit^ ^a-am, 

»itn*^tc»ii, catsi^^ oQa?®i, c^ts^^t? ?c®? fa ?t?[i? 1 ?®, cot^, matf?—tiic?mtc? 
omtcw? ac® at^? ?ot ate? cfife 1 

cfc? (M^ ^^c®l ^\ I ?m cac®l 1 ‘fla?t? «rc?'6 faot? 

liiaMca t c?i»i tu^R at®?®tc? ijts C®e® atOT c?, fwR ?aml—'®c?, c?e^ 
cw I a?f^ COT fwotsi I c^aot*! 'e? a^a ®mi c?ta at^it? ?tc® *«a| 
o^a a’®t? ^1® cam atm 1 ?mi ?mf?a-~?r^ coafa ? 'flat? 
a8 ?c? I ^ ?:? ?e?f?a—at? ?f? ^ 1 

c*rt?tcatat?e a?^ ?1 1 a® ?a? c»rt?tcatal cOTft, ®t? &a 1 



*fTi ^ cqt^i »it»f c»rf«tt*rtwi I "fm ’iti c^w 

^ ^ sit’ttr^i c^, ti ^ni c^r^r to *nrc« 

nt^iitJl =?i 1 c*!^tTO cTO ffwi m I 'ec^ 

ff®T sn—Tnsr^jij «ri^ oi'tjrt fV'w c^c^, cwrt toi 

^nz^, I 311 ’^rtTO ^ witf^ir I 

^zw TO cH*t^i1«fwre TOrsI i 

»rt®T-3it«n, c5TOi^ff 31% ’ll, to »!1 c»rf^C3iii 3(c«o 

n^ c<r?ti:« c¥C^ff»it3f i ^t?r Ml sj-Mtw Mt?! ?t^. 

c5f«fM 3j% ^TOl I ^c»ni '6'®%^ cjtt-'est^ 

<1^5^ 1 ^of ^iz^ ^ c^z^ Mc^ 3ild^ fftn %5 'sitwi-Ti^sn 

«lt3lt?l TO I f%% JITOHJ 

%? »ra*T Mtcilj Mtn ^ 9^ 

I 'ij^rl t5 ^ftr® i M15 

C3i:^ v:m ?tM i ^f5f f?c^ S’cm^ ^jtM TO ^toI i 

c*rt^cMt^1^ Ptc^?r C3fc^ ctoI « <TOi^tir *tw 

CifM^t3f ^-f%;Tf& %c?r CSftM—:wTt^3R{ %Mt5 f% cTO ?OC« 1 '«lt3ItOT 

<^t5tfl *itt3rt?ri i nti 3^i i f c®!^ ^ 9^:^, cn mi TO TOcm ^11 

^c®f to tstM ?®rr3f CM, fMSI c»r’nittTOt«1®T^ Mtft to 

TO MtM I mm dZH =11 CMC5, sfl f%il I 'StM 

Mm cMsc^ <*r«ftMf^ cMCMtM I ^3nrl i t^siM mto=», «ii^i5i 

C*(*tMtCMt=?1 MW Mtc« CMCM CfCMt^ Ml I TO TOlM MtlM fe TO'® MIM 

WWr I «ltM CM MtW C^tMtlTOI ft®I TO TO1 CMr® f?« I 
TOtTOM TOC=1 ^-Mt^ C^TtC^ Mif I ^ MtW M^ Mf C»rtlit- 
CMt^Fl C?M1 CMC^I, TO?M MtCM^CMM CTO C^TtMl ff®l Ml, to C®1C«rM TOf 
C^lt C^ll %l, CTOft^ CFtM 'SrtMfl to I MCM MtMtCMM MtCH 

TO «sr^M C^t3atC^ TO1 to TO1 TOI \ to Mtl. M^tlE TO— 
MM To Cl?trMM TOtM Ml^t CMM MFMt^ MtTOII CM, TOT TO 3l^«t1 ^^V9 
MtMCMI I ^tMMtM Mt3l CM^ I 

fCM toft Mf C?MtC®ll TO CM^tMtCMW C^^^ tol CtCM 

CMCMW I ir*CMM M^MI TOtMt3T I CM MMCMM—MTtW TOtM^'® ^ ^Mfs* 
C^CMCM ? Mt«Ml MM» f?TO, '^CM M1 I 



<iiw 'srrfii^ ^ c*t i ^i 

siz^ =5»TC9i=r ^et^ 'e^ ^ ^1 f c<t5n<1t^t^tc^ f^t5 f^C5 

' 5yt»r*rtf^ ’fT^w s(c«(T f% C5!t5?l^ ’^if^- 

^tfei '«1&c^t^l I f??:^ *^1 c?^ 

^tf^®T I e'er® f^:?i c^z^ f^sitsi i 

'€ c^l <ft5?r^ 5|1, I c'^^r— c^t^f 

I C?C^C^ ‘«^t5 f^ 5ltfl I «i}51sf?5T ^C»l^ I 

«ii^^1 i£f?pt'5s >T^w I 'e?r 

C?1^ ??l^ff ^ I I '»ltf?f ^tt CfC’^ C#C? Rtf»T I 

311 c?Jtc? c?, ^t5^i f^»55 ^itc^j i 

Rtr’f R?r?Tts| I C<ltl? C’TRtsi I 3ltl^ 

'^z^ CFC’^ri I ^r»T Rl?( 'ecR c?'*(c^ i sil 

f^»5?f ^vs c’tc^ I ?t?l w^i, ^tcR C’«t:9c^ I 0ff^ Rt:?ii 

5f ^Zi{ ^Z^ I 

fRfR’ttC??! 3ftCR 3ftCR 1 C'SC^ CW^l 

511--?lt<^til^1 f%, ?t?1 W^l—'e?f 31C<J 5lt|% Cft^ C^tfiFl **t3pc??l Rtf 

c^CR «tttR, -ni c»^i:r crri rc^ i 

•iiR^I cft^ f^*N-«ii^ c<(9i3!t ^stcR? <«rtRr®i—t^iR^l f'^ert^ 
C?<(C^ I tilR f?51 C?R C»!^tR ^ 3ltl^ I ^tfi CR^IfR OT1 I i«lR^1 

Rtl^ f?C?r ^tl&^f OT R:^ CRRT®! ^<1 r:^ ^ilR^I ^'5 3ltRR>lt 

I Rt?r RtC?IR^ 3{tt& I ^U ^?r RtCiJR^t 3ltRR»l1 1 RC^I ^tf^1 

3rtR^»i1 c^R R^»it3( I esz^ m, ^3t^t?r fR i ^i^ir iiR^l 
Rt5C<ttRl RtC3IR^1 3ftRR>1tCR f^Z^ RC’f Pt^feR ^CR CRStC^R-— 

’fC? fRt^tCR^ ICrC^ I RRCRl ’tc?r ’«rtc^ RCR RfsrC5 C?(CRfRR I CR tR, 

»^t^R, C3it*itff ^t^, ’^rts (rWc^ri 

RtC3f«nt^ C?^^t3f I fRR ^tftCR '^Rt^ ftf^R R’<c?rl CfR: ft— 
fCRl Rt^c*lt»11 I 



m 5f1, I ^1 n^ 1 c?c»!l 

c^c»i-c3?c^?i c?<fi m\ <tfaw*r srtc^ 

^1 cf^c?, ^t?i®i ^t?il t*c^ ofi^ C6^l 

C»T| JRf 5J«f^ I 

<ii^| l^n I ^t«tc?ii 

c^^ OT ^tz^\ 'S(t'5t? C5t^ I «(f f%c^ 

«it^ c^ <i)i:^ ii^s( ^U ^1x^1 c=?^ cn 

I 'sjt’fiRti:^ ^1^- 

'«t^ ^m Pftaci? 1 dc5 

^P^?I ^tC?f1 dC5 ^^5? —<11^ ’Sk\^ 5I«<3!J ?fi^f5, 5^1 C5t^, 

C^C-<F I ^'S »lf%5C=^ ^“f 3(t5C^?^ ^ 

f«Ii)15qf?e 53?^2fff5tc^ ^ZW.W 

c2?t^ ^tf f?nr ^11 ^1 ^t^Ri c^ic^, 

m r^mz^ C5, ‘cstgsf^^ cA^ 

^tfif ^®!:f %C^ I 

fiff^»T, ^f, 

f^wt%l I C^ ^tcw?[ ^t? f%| f%c**(tc?f^ 

^t?I1 ’f^t^ ft3f, ®!SI^ 

*fSca»i&[^ cw^fir i iiisi^ c^c^ 

^?I1 C«fC5l ^l^lXy C5TW #^(t5T ft®T ftf,. 

fk^ ^tn I <it“f fra 

CTO c»ic« ^t^Mf*(1^*i c<»rc^^ cn 

fif cAz^ ncn ft«^i c'>f^-'<(t3it?i I n^^\ t5 



c«r^ f?5T, W ^t?l » c?pt5f c^m 

^ ft%9 I ^tc??r 'srt w— 

i I 5itf%?rtl^ 5Fc?f 'ed r 

^ I ^tf^tf^ ^tsT f% ^=^^1 csj'e^ri c*ir$ <ltc? ? 

• «f««r5i «rct?[ ^t'€^i (pRi^i, f^f^, 

51tf5l^nt? FtaitlStfsT cmn I <21C'!(?I ^t?11 ^ ^^■■ 

rrit f%#i i 

^hv\ ^rjfw I c?iT*r« «r'stc^ ^n ^^tfi^itf^ c^f^tt fwc^ c??*t 

5WI ^ I %t3[rw?i till «fr!t<i ^Tc?(i c^c'® ^tc?r, 

f^i ^itt^ ^ cn Ji^i’ari cf«fi cm 5ii cm^'^ 

C»f lf«^ Uz^ I 

^ «e}>slll ^T?i1 cm c>il i 

^t^i OT ^1 ?5c^l, »rTO 

59t:^ fro c^ f^iit5i*f^t^1 ^tfff 

R®t#r^ m I 

^t^t>H, c^cm Ws, ’tf^, sifr^ C3?i^, *ill^ 

^t?i »iww ^^1 ^Tfm =ri i 

C^ ^511 CT ^t^?il I 

^ ?rflr5 c^ ^tr® ^c®t cw'e^i i ^ifk ctt^, 

»ic^ c<rc^ «t8fMf^ c^h »i^J 

fiK»R I t£l?|rf|?T ^ tt^r® ir»r--«1?*?J?Il 

^5^0 cftsiT’F t| I ^t5it^ m\ c*^t5?tir, 5?®?f 

siftfl f?C^ I 

OT ^^z^ ^tli f|5T I *it^ *m c«it^ c^z^ 

wt<i c?r^ nizm ^t’^?i <if^F5f c5^i »!^^i I 

^t*t (3ic<( c’tif c^i:=ri n\^ ^ <11 c^c»T i f^*Rrl ®t? 

^it^'e^c5?'« c»i ^^■\\ till<itfr«f^<(t?r *(C51 ? 

cm ^t<rt?i cfti c?tl ^5f ^^ ^?isf n!:9 <t<t (?Fc«it5 c*J 
’st’t c?c’«rl 3i:i? ^^1 ' 

c^tlwl c<tCTO, c»[’«(twl mf^?r ^ (fin 



»i-3 

I <rt<it« ^ f%»T, ^] I 

ifw ^ 1^1 *rHt s?lN ’t'?5^ «nii 1^^ «wc^ 

C*tC1lfl»I I C^ «JtR (?\ fflC9 ^t^f% R»l 5^1 I 'si®^ CT 

fifc5 c*tt«Fi c’«rcifrf fwc?, 5?i 

«iT5it? f^’srt’T ^c?( r^l *t3 «tcfnr dtinr 

^ m^ *(t?:?( ^ ^tc^i c^^Uy 5?1 'sitf^ c«ic^^ 

^ 'StC^ %8fC'® c^Z^ I 1^^^5(^tCW? 

iiit ^Z9\ fltf^, c^t^?}i ^i:w fi(t>!r?i »t *, 

si^il ta «?55PP1 w*f^ «h( I «l*!t®f^ 

f% *(t^tl!, =11 w ? =»fffl 

<(lc*t <rtcn sit^i 'arr^ f^cit i?c^ ^tc^ ? 

^C?r CWZ^ "aiRt?! ^tai qtcM. =ift?i %^?r u?® 

C»r<tTC^ WSC^ f^C9 C^afR I 'ii^t?I ’SlW^ 

I -an? H'S* <f?[l^t^1 5n?t« 

I =ift<r c:^^^ ?r9, 

'35trif^ «l?l CaiC^flsT I ^^MV\ retell 5lfr?? C^t^ TO ^ ; 

C5C5 C2?t« C^^, ^'*f1 C«tl® C^1^ait=l, 

«ii^f 'st^n I «it5if?r teffar, 

^^z^ f^z^ 5^1 ^z^ «irc-sf ^r? ^t*® 'si^^csi^ f^?P ca^t^'e i 

'siRtc^ni ^tc»it55ii fsr, <ifflw*»f 

^^C®! ^«?rtlf «W '®C=lfl I =1^ ’It^ntail C=1^ C’ls* 

c<i 'i5<f5? c?^f^, 41 c 5 5R5 ci?R JRI ^tcjfu T f6^, cw'efi^i 

'6 5ttc^ nt^t^ 15t^1 CtfC^ ^65®T? C5«l«Pt?! 'STT^f®’? *fT^ 

^ •itt’if^i cn^»}i:^ '^ri^cn c^ 

^Rmtcar fn^ mJiU ®c?r, C*fW ^ 'sittailSSltB I 

55t®tw?i W '« '<3nt«l ^t?! OT 'ed «ti%cw^ 

c?c?[—(ii^sfl c««tc^ Rc’«{ c®tc’«(?r ^\^z^ cfC’^ 

5:?( ^k»l1 I ’T?! C?C<t ^^?lt =?t^c« ^Tf% • 

c^ c=it5=it^ »Raritai^ ^1fs( f%t“itc<?i 

C>! Cfc-tr uqaftai I n"^f »w \ 



ntf^ 5|i, f%« c^r ^i9t^ c^ (?fu 5f^?r mm mtf. 

c?i:^ m 5«^r® I ^?j i^r9 ^ sFtc^^r cfc»r- 

C3init«f?i f%s^ i 

^C«t 5^1 ^f? C8IC^ C=?%1f 5itC^, 55^5? \C?I ’ttl* 

‘nT?t..c^^i, ^tl^, 5it5^ '5it?i \^z^ ^ZM, 

Cf\ «fff^-‘^5l I 

Juf 5l^T®tl=lt5 

>ic9f sits^i:^? 

^C?f ^itr’^ftST^ I mz^ ^ R»iTC^, 

’«tH «{t^f^^ ^f?if^f^^ >ic^ I 

*fTfi['^ I ^3t^t?i^ ^z^ 

t^\ ^tc^l ^tz^, hsatf^^ ^^ ^r«f 

«l1l^, (?f^ 5(1^ «ff ’f^JI I Ci^t^ Ctt^ Cli:«T-C5{C^C??( 

*\ 

c?c-«ffl, ^u ^tc?(t?( ^zm c^rf^ i 

f?C^ m, ^Z^ 'Sft? r^I ^t?l =f1 I 

^t?i c^H ‘^t’ft ^t:^. ctf^i ^tt*t'itc»r, cn 

^C53i^t '^m\z^ ^UU'^ c'®tC5t ^] I 3ic«f c^t'ntc^t’t 

«n??j *it^'ti I tB^ty c^it^ft 51'® 'sitcf—«i^r®- 

<1^1 ^Z^^ ®it?1 I 53^ 5I5C<^ 

C?pt^i?T C^IC^F '«(C5^ mu OTI afl% I 

'© t£i^^ ^fw ^c»i c?«5i m —c*fc??{ 

5!c^ mu c<m^t?i 5Fn[?t?i c^?fi:^? 1^^, m 

c^li c^5i5f m ^Tc*f<3 c'fc^?! i 

c^t^?i «rt9 ’J^t^ «ff f%-‘^^i I m] ^V5jz^^^ ^T^<it*itfl 

’Sl1'fl!(®1 C^m I ^T«r—31TO ^tc^rs I 



(2t?t ^8 

«>»i I IS ft! ? IS >i’ra f% ft 

's ^ ^ 

W !-~^ I ?ft8f5t^ hRIi ? 

«• 4« «rf5 ^.4 «tTt^fHS(i. 9ft ^f^*it*t 

C*l ^9, ^1 C^U ^ni 1 

c^c«( I 1 

»i)^ ^Ti^fsisrt^ #t5i c«rr^ c<ii^i “f^ i c»it5t? 's 
^tf{ I 

c’ft^t^t? w «r*(t^®; f^f#?ii OT ^tc?—«ft?*t 'Q M 
^ ^teft5 ^?r ^ff^ltiil 35iit«f. I 

5lcKj?Ftff Wf\ '6 Rfe?I1ll «|5f I Itu 

40.0 CJT. ^t’t’^taiT? «tC9t«F^ ^>5 I m ^ Bft?l*lfel1l 

•sm J»4o° C>!. 6C?^ I 

>rCTf ^f%C«R ^ tVi\ 4Fc0+02 = 2 Fe 203 , M%fkz^^ feli^ 

ito® c 3 ^.-ii ^'8 'crtt ^t*t^{t 3 (t^ I ^•T to 

»rcw ^ I 5C*I ^ ‘*t^ <il5*v 55 I 
^^5 :—5 I Jft^r 5t5 5»n^ 5tW5t5 5C5I5t5 Rfen 5^5 C515H5 I 

<Rm '6 5fn«T5 »15ti:5»lr5 ttt» 51 5»l1 55 I ^55^ 5"^ 

51 5W[ ilt »mtC5C»t 551515 « 55155 51^5^15 5C5 f^5C*l5 515515 5tt5 I 
51551 51ft C5, till ftW 5551C5 *15lC<^ 5551 551 55, 5l 5lf1 ft5t& 

55^—5^5, 555 <^5^ ’tTl% C5C5 5"^< 5l5t?l I 

*11551 55C1 f5W5 W15 51555 55C5 555 *115515 b^toff 5515 
^,515C*I1 *115 515 5W515 ^i:55iJC55 51% 555 5 5l5 5%5, C5^, «im55 









TTt^r, c^’t, lrwT^5r-lw?SR irtw^t? ^f^^c’Fir, 

^^jtf? I uq^»[? hf^li I c^ <11^1^ f^c»r^ 

hf^^T sitar i *£«sf& sitai *r^f%?i ^?it 

5i^ I ^t<(t?i't«: c*i ^51^ 

hf^li f^?ii»i®i 5|5^i c«rt^, Cfart^ir, ^t^- 

Cajst'et^® ( ^t^C3jit«C5^ 

^t^ ^?il ^tra i 

» caf^ f¥f^ ftwtsT ^9\^, 5ffqfT'5l*» t 


1^^ 


fwfc5( ?rfl® 

nPe*i a?r ’la^^ta ^s<bj>--’i» 

»ftwa fasitw a^af ^a^ta cnta:i| 

4'!^ afB^ ^«a<v a#ta ^ifa^iif 

as^aF ■^ta'sac^a 'Sif^^t^a ^fa^a’ 

‘aa^ %«fi:aaraN af&^ <aa^<sr^t“f 

VB^^ ‘5riaa-ai9^itc*i a>itaa’ 

ata^ ^tB I 

‘«ta^ac^a ^ifnat^a <ifaea’ -src^ 

^tai'ia faf«a «ftf« '« ataai?ft§ia ^i»tr^^ 
's oeHittf^^ faaal ^ai 

ifiati ‘aa^ ‘ataa-v»ijtca antaa’ ataf^ ^ca 
a»itacaa fafsa ^ai, 'e f^^arcafr 
»raiai ^ai anca i 

aftiy ^aarcaa ?t<fta 

1?tai I «aaatcaa «i< ^«a c»ia^ia >fata- 

^a ara cf ■eai i 

'Bttcait^f^ 

fnatcni cara aa^ta atstfa^ ^a^ 
5T^atca «ftai ata—^t^ca «ft^ <a^ a^atca 
^tiaf5»fta aNfa? <«ftca; «it^at& fs. ^ 


ai5 a»tn ca >aa at^atf^a ’riwa cataii 
a^racfa ca* fawttaa •aaffB aaa a^r— 
•aaiB naattc^ ’ja^t^aa « ^ta ^tcataFf^a 
r^fa at^ca ?5*f1fa« ascacfa I cafUa: 
^ a^atca faafa'stacaa 

ca-fa latfB^c^a nal<-fa®ta faotcir si^a® 
'afTcaa I 

c«rtca: ^ ?i-ata fi^tt’TI faat- 
f5i’3t»iraa %^‘^^ -sfjt^ca^ ^tcaja araiatfa'sta 
va^fB ?itfa^ ^:9\af|a at^ci^ti^tcna at^tcai 
val vBjj^taj ataa afcaiaEa i caftta^: ^ facial 
at^caftc^t^tlBa aan ^tacisa <aa^ ^'S'attla 
’afaatafa^F nfe a^fatcaa ^i 

I 

c«tca: ^ aHatfa^ acaaca ^fecafaata 
'€ catfaatcaa ata ^ca naal^a ^tcata^- 
ffeia caata i ^rcat’ffBia naata, 5lBc¥ a-r 
sia* «a a\? aai I 

^a aigcaa araaata ^aa^ i«.,*.o ^^ita 
(««> w[^ «8 at«rta Btai) cacv aa *»a' 
®iita (i« •la'Btai) ajta afraj «(r<i« 
aw I 








^ '• 123-« M, 7 ^ 


«jfff ’^•ri ^s, ’Ttfli 

'BTvcrr?^ 

f5r:>r«^ fsmfii^ 5|rjf I 
^rtfnorrf? ^\ t^h f#jtc^ 

=JM1 5^t9r>i|j(ifiitfi> JTT«f 

I 'ejc^lfs 

^t^f5 c^s=T 

«rc'«j^fB?i ^iiw srwRs'® ’fn i ^t^tu 
51^ *nir»^t *<¥ <Hft5r ftt<f-rc’F«r ^ctfi 
c>(t=T FC9I f •ft«"»ff«fr •r^’^tf’t'S'hi 

nfs^rtci fqta?® ?FC5 

«rc'®ir^ «r«ft5r iftsi ft?- 

1ai« i[51 tflif iffij c^ ^9?^ 1^11 

’l"»ii[ ^?, 'sta^ nfanfe i^^sii I 

'®i fef«?^'ff^T[9r*i 

^ai:^ *ttca5T i «rt^ « §f««rc*n^a ’li^, 
^ <iia^ «r^tsr ’Ft^F f^sra afai f%afar® 
^a, c^T »!a:af fawKtai sffsitiyn 
c*fta*i ^ac^ai it^-^ 5T*ica^tai afa*n 
^f5c»\a ca, 'ii’F a^^*nf >r?r 

faaflas ara, «rtata ^apa 

fa5T^-»f%t^ fii<fflar ac«T fsti 

I f%i naa^ tea f^faWa aij 

*r?W-1^a^a'ta a^ca aa 

ca, « ^iiaeataa «ft«iara\i attf- 
aaif® f^<tffl^ 1 ^ ^wa atatata^ 

aalr^a atai, atcaa ata c?'«ai aja ^«^ta i 
Fi^a ®tafe|a 1880 ^FattfH'js ’Sfta 

Power of Movement in Plant’ ataaf lafe"? 

ataai sf^ftn^taa ca, ^ftcaafaf^a 
aam awj atatafaa naK^w 

<a, ■ atai '®ta 'e aa»taia atatar 

«l I ^ta^\a vDf ^t^a areaa ^icataacaa 


fatal iBraa catusa atata fa^ fata »wftta 
at^^ «nrr^fl ¥f»j'sn>tlc«aa atan ajateatv 
c¥*il af%a (^f, ata, «fa ««¥• 
a^waoft ?ftwa asa^af*! 
f^ta Ft¥i att¥i ¥e¥| ¥fii¥a,^tia a»ii 
aa ); fai caai cim —ca «itc»rt¥- 

ntas aai af«aa, ¥ta ¥ta¥ fafafa^ta aYcaa 
¥ftxate¥a fat¥ aatata ca% aip^i 
»!t® '¥arai «acat¥ ®ta^^ ataai ¥iaa 
ca, afa'eaJPt^c^a cac¥ ^raa fata 
as¥¥f»ia arai c¥ta aarta ferswaj a¥lfa¥ 
ac*ai ®ta^^a «ii| ^c^^atta atatafaa 
natt<a atai ^<,aa ac^i ataai ¥tafacaa, 
fai «iia ’aan f«fa "^tf^ata ¥ae^ nttaa fa i 
1909 altraf ¥t^ta f^t^ fa}B^ aaa^n 
*a¥ aaeia «ifVe^a fena na*l¥i atPita 
»i¥T afeaa ca, naNfacar^a nta 
*ffaf?«fna a^ 5j»« faa< aca ^rtea aiat 
a^c¥tcaa af¥ ae^ atta i faiB^ aaaaifa 
a« natnea^ca aia fafe^aea caajfaea 
aasr^a ^eaa a^t'oa ^na a%a caa i 
airs atatfaa natafataeaa a«^ fSFal ar® 
caai cna i aitara nataeaiaPi a^, ^aat^ 
cata fiftai-fva awai aai ata ai i airara 
faiS^-aa ataai aapja aa ca, aiMPniacaa 
^ca ^tra cata ^atat atata^a *fat^ i 
atanteaa <aa^ cata aafaa 
aca Btffai aaj aca ^itataa i a«aafa 
atcaa atai arataa «iraal apa 
at\pr« atca aia^ a*ica « fta< aca ata, caa 
aitai fl< f^a a^tcata caca afaa arfta i 
^anta ataaifa tif^ta aca ata i 
^ftf-P[wt^i litaa catatipta ata cw 9>‘# 
aacia •fa^4^ asatcaa ^ta nta, atfa 



1970 3 ^ 


^Tt<rji vtisri 

f¥f 1926 tilx^ Sftnt4\ ^«t»Tt«tt 

c?<rfc»i5? c^, ®ti*i 

Wtv 5Tf» ^ ^sf«f 

C*ttVl ®CflJT ®tC^C¥ 

®i ntci^ feni 

®M CWm^ C^, C9tC»r 

'«it;^t® fc*f I «iir¥t® ^aft®®f»i 15 ® ® fsififi, 
tfr®!**? ^t**! 
c®t=r «fnl5^¥ n?t< I 

«fT*ft4^ f^nr -ag® nc‘?5i*ri 

^r^cfi^r 1938 

«ii®j5 fi<f«rl Atm- 
♦(irK ®«c® m, ^ nt^intciis 
cifris ®sc® ntts I c? 
cnc® sf?ji ?c*ii ®tfl 

Gibberella fujikuroi 
n>ft<^{53 ^U C?«!I1 ^Z9\\ Gibbcrellin i 

1946 '<1^^ '^ta nf- 

lelt5 C^C® 

aW^fsi^f n?t< ®?t® ’J’!'*! ^ST, ®T^ 

’a?JtC»ll5f ^Jtr^® I n*ft< IS 

«fwt’r f<5n *r«tnf^c^c<F ® 

®f«?f ^t*r 

«c*ri ® 

1 ®<t5r« ®wf»i ®<r^€ 

at®^#i *ftw I ^jt*fti{8i® 3it«rtfl*r®tw 
tr*f¥ Ai[\ ^1 ^wtMiw *«•« 

c^c® *ttc«» nw ®tc'o« 

^^i{5 «r>itft® ft> 

^^liB ®tiwti ftni*^®ffi¥ mlSfl 
t®®tfl nw #« I '«wc® ^fic^ri 


^ ipf ^c»rr^t?^ 5jf 

wi fj «rft»rr®-af®^^ i 
‘tf^® f^f%ir •fit’vi c^c® 5»t^1- 

fttf nfa^r ®tc?5 fen- 

w® iit5|»^t® ^1 1880 

fei fm ®r?r fec®w=n a^?[« 

^i:»!sr, ®t^ van fwnt f^ait41c«r® ^ 

®t»i f^®c#? ^wfe I C¥fe- 

«, «itc»rt® c®1^- 

‘cnt9it?t^’af’ ^nw. ®t» TO 
c®t^ c^uf c¥tt^ ^c®w*»i «wtfe> 
^iw I fVi *i®^t’! •rft’ftfl ^t«i »pif^® 
f® I 1910 ^K'R-C^RC’R 

cw^fr^iT c^. «i?c®9 ®»ft{5c® c®r^ 

CW«\i ^ f3^«!ti53T »nf5fn 

^*f9 c'r®ii TO, 

®t?C»l® ®t9 §n? fel ^t®tf4¥- 

®tc^^ I asitPr® ^r*n c^, 

^r®®5?ta c®t«a ‘cntTOt^c«HtH’® 

W19 ^c® TOs 5?1, ®CTO fe TO 
»ii«iT c^c« '«rf^fer !«I 

^®«t^ ^jtnt^t>i felt stntifai® *nrtt«(« 
aTO^5 wiw ?cirf I 

i*® ni fet® ®w^ ®fe- 

t^<aw W®j5 
nJt’ft TO!^ I TOW f®f^ 

^’n wt® ftfe TO 
®TtTO-c®c»w 4®I5 «ft'!!f ^•ri ^f5|tl 
fTO^l I «ic® ®^«n Wt¥ fViJi TO 
•Ofltl-CTOS ’IWT C*ITO CTOI TO *t« 
®fi(®*f>tt*ll5 f^CT TOfOK^CTO 

<r®{S ^CTO TOt® ‘<® fTO ^fe[ 
ftcTO \ *^wi cwti CTO 

c^, w itw ’®i‘Ht®-<rTO i*itc3n ®t4 



388 


«ifai [ 23*^ 7»t »Mn 


c^c¥ ^t««l ^c»ii, 

f^r^ 'Blew ^C5f I 

'cni^ wte^i c?<rc»i3r c^, 

« 

«Ki »rhr, ^fii’«*rj5t^c»i? 

^itnt^-c^frBi'j Jiw «rtt»T. 'bj^cii?! 

nti, ^<t«. c^c^ii ^f% I 

^citf «, fe^»nr c^fc^'« «rtRt^e?« *i^ 

sitsirtm «fl5Bl ’T^sif *r?K t 

'*«1ii §f«ir^ f^f^a 'Bf^en 
»i^*r c'fca' ^5f 

^ttn^a ^iiBa ai *fac«ia 
3!m =?w I ^c?i1 Sf«c?a cJiVr^i^ 

^c^itsi I ffW a^*itcJT f^wt4*t9i 

f«ifsa 

flWif^¥ •i^rt^f »r^e«fa*i w*i ^eacf^i i 
•fiinre ^fifr-^e^fsr a^ii i a^ate^i 
‘wun ^e^lesia 'oitfa^ta 

4icfa fafw carle's R'ws' ^al ^eae^ i <«?»•( 
Rs^ife «rat*f c«t%fl sitaf ^C9^t—^fsra, 
fsfatwf»|5T oiaa f%fa5i I car^ta »ieaj 

<afw at^itafsiv '^k^ia *t*rt< 'Birci, '®ea 
^tcTfa ^¥c»ii^ «fta «<i<Fai*fi 

'Biffia cari\a ^^taasfiw ataj caat«rtfaaf, 

aRTtf»ie®a atai aaeia caW a^ata i ^ifaia 
cat?ta ae*itat^ ^fai-fecata^ ac^ita a^ii aa i 
#taa ««e?a fifata «ft^ ae'ni, ^1%caa fafiir 
^^eia cata'fa'®t«fa « ^r^ataa i atatai'®: 
^tc«a ^lar'srtn. ^Bia ^«i'»t’f. ’^o\ '«*ft^ta 
^ aa( ^f^a^fBia 


ae®ii *tt«i, aFc»ia n«a f^ai 

¥ai I 

faratcafiia c«t^a ae^itaaifaa 
f«fatra»ii caeaf nt'eai c^ica i ' f^ai- 
caftfjJF 'BiTtfa® •flcaa aeai «r^'»a ae^taf 
<<ieaa facia acil ataatff^ ai ntftaH- 
^f«a fefiac^ ?l^«a ^f%CT ♦ffaias ¥ai i ^a- 
^t^i «Fcaar C3i%a ^^c?a Ttr*ltTf»ra, ¥c»ni 
??ll 'Bi^catT[’rca« 4ai »ftataT "^ca i 
faffii C5!{%a ac^ti'wfia «fati 
^flcaa ^ca^ c3i^a ^f%c?a 

'Biicat’^lca ^ai i f«a c^i^a 

^c^fa at^i ^ta« atai ^r^ta ^c^tcaa 
aaita it«ai cici, 'stcifa atatara¥ nia 
^tai tola's i^a aa fa i 

^fsa-ac^ta^fia ca aa f#ata 
¥ai aeti ^cac^, ^ficaa fafsi «(^cia 
C¥ta-fa«t8fa ai ffai a^aft¥ i f¥l ^^fa 
^fia tfla fanft's aacia to^ai^ f^at¥ ¥tc¥» 
atc¥ aii ^a ^af^faia ai ataa; «i<t^ toai 
C¥ta c>fta ^faia facatfa^l ¥ca i featfai- 
^aii ail atf, ''afaja c^stn^a^c^facaaa ¥tc'«ia 
¥ca, c'safa ^1 ^cia ^fai, ^c^ia 

^cafa ^fcafT^na ¥ca¥ caf?ta 
^{%caa ♦(I'liaia cata ¥ca i «ist ^k'® ’ttca 
ca, ^a ngc® ataa-^ata «rcat®fa^a^i f¥ ? 

aac^ ail ata ca. aa « aa aaa 
¥[taft«ata aa aaa feficaa a^a ^caa ^fi 
ai ^ewa 'a^cataia aa ii i antaat'sai <2}r«a[*^ 
aci ^ta af% ai a^lfa^ a¥ ¥Ca 
fac® ataj na i 4^1 'sta ari^a^ta tofll 
«f¥ I araajta ata¥ ¥r^ta«ra 

afapa ?ca faf^a ai^cia ^fai cata ¥ca i 
faf^ ^%-^^tcaa a^f^ata aia^ fc^fa* 
a^caa f^ai aae¥ wta fft-ww ii^taa 
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'^nsr •rwi'rt »«<r 

’tuirii ¥111 sTf^ fuel, ftew «fcite^ 
^•ii^tsr ¥ «fe^tar^i it^a c¥tsi ¥f¥ sii 
¥ci ^nti'N «t«( ¥5151 5itef5 ¥i^»r 
¥51 CfC^ *<tr5 J f5CH5 59C15 
«rtlN ¥C5 f5«t^l51 f5f531 55C15 %f«5 « 
JW ^ ¥5r* >l¥5 fe5C55 I («lt^ 


f'iC¥t5 C5t¥ ¥r*J5 cfet*(Jtl5h, ■Ml, 
«r^f^ ¥C»I5 sps ¥[¥tt¥ 

« ¥C»15 fe<.ntf=T, 5^¥f^5 ¥e¥5 
^ (iJ5^ ff*l55 51 ?l¥tntC5 5f¥^ ¥ 

«iart¥ ^t'15 ’si^C5lW5 C5t5 <£r?f«l¥ 
fC^C55 

»lt¥e»1T5 ¥5Cf I 


'sit^trafnfl 


531, ^55f^J1, ^f*[¥M, 5»l. 

^«Jtf55 5^ «ltt59fllfit¥ «rff^5 -ifiP 
<f¥tM5 ¥1^5 I ^t5- 

»fJl5 5C5J fiaMCl f5, «*JI, ¥f5, 

51^5 ♦f¥t< ■fij'f Rs <sr5*1 C5cn 
fW C5 C¥tnt¥f^ •l^C^5 ff, ^1C¥| 

5*11 55 ¥tmf^f5 I C5 11^5 fftl ^5, 

nf*i^ 5t«5 •fwi’T, fn^n c55 

¥tt35 ^1 Crater 5l 5tt5 nf5f5« I 

^5^ ¥Mt5C¥5 afCl 5*tC55 Magma cham- 
ber-«ii 5 Jl^t5M¥t5*t ’5[^¥e¥ Vent 5»11 f5 1 
¥Mtf¥ C¥C¥ f5l¥« 91^ n*ft<C¥ •It'Sl 
*55^ »lT«t5 ^5>e¥*l*IC¥ 5e«ll 

¥1¥J¥15 CfftW ¥l’»l >lf¥¥ 
5le¥, ^tei Magma chamber 5»11 f51 
5IM,51 «Wt5'»; 55f%CW¥, f^t¥¥5, 'irMc 
f5f55M. C*ltf1, ¥n»lf»Wt*r, *l7Mj:¥f5l5t5, 
n^^5t5. ftlc9it¥5, m 

¥>l¥5t*T ¥55 C3Flf%5 fm I 
¥t4\ntl¥5 W C5 im C55 f5, ^ta 
5WJ Hs^drogen sulphide (HjS), SO 3 , 
¥tf5 »1tltHt^¥ (COa). ¥145 5t5l- 


¥l^®<CO), HCI, '«rf%^SF5 (O), 5t^e^e¥5 
(H), ^15515, CSflf55 (Cl) ¥5"^ (fftf55 (F) 
«1515 I ¥t 55 ’TJte55 ^t*»5tai1 «rtl 100* 
cn- I 5t'*1 51 C5C5t5, ^15 C5S|5 

’fit'Tll 55t<I 

^5*1 55tC45 5WT »lt¥tT? <*15151 

9lt®t5 ¥ 5lt»r5t5 5k5 f5r-(5 ^t55i5I 
C5|, C¥5«1 9\t«t5 5WT 5jM^5t5 C®C5 5lM‘ 
¥ . 511^5 55te<5 5f55l5 ¥5 I f»|f¥¥t5 
«ir55l5 ¥5-C5% §55 5t«tC¥ ¥ljtf5® ¥ 
C5t5¥ f5®®! ¥51 f5 I 51^15 5151* 

5f5¥ «r¥f¥^ ¥l5 5t{¥¥ 5^5 ¥ ¥5J55t¥ 
^<155 ¥e5 I C5f»r¥ 5t®l C5^ ^ 5ffr5 
C5C'®5t:5, f¥¥ «lTlf5® 5t¥l 5Tti:t5f5fl 
C5e¥ C 5 S 6 5t5 51 1 

^5J^5tt^5 555 5)1155 «t6¥ 6t5 ¥ 
t5t5pl5i:55 ¥C5 ¥l5tf5 %5 ¥t5llC55 flf 
¥5^ ¥ff5 5t¥i 5i^c5 ¥c5 

¥51§ C4:5 515 I 5t^5 5® C55e® 5-10 
C5t^f5^t5 ?>'4 ¥lttt5 C5t51 §5155 tf C¥ §ti 


* ^C 515 f 5 ¥t 5 , ¥f 5 ¥t ®1 f 5 ¥f 5 «Ml I 
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25-30 •m I 

^•fj (1-3 c^; ft; 

) Lapilli I «iiisft ^rtctnrftft?! f?- 
ftW lf%C5 I 

n^ft, '8*^1, Feldspur, Leucite, 

Augite, ' Magnetite ft^*® i^W 

«rtc^ i 

f®®?r cw 

c^ftin ^tt»f I 

^lc?i itsi i?c5 c^c«f ftf®i 

^t^f® *fC9 I 'UPTfl 51C<(J 

Batholith ftwtft^tS «ltf®!lftf"l^ 

'■ft^tra ifj|t^ i 

*ii®ft «fat5f®: Granite ® 

Granocliorites ftca 5ft^® I 

Batholith-iflfl CPa ^fftyf®a Lacolith-^ 
ft?FC^ ^nt^tca c?<n ata i »*ia ^na 
^*1 «i^“r '|ft »fata ^ai »<ia 
100-200 f?Fc*itft^ta. caai ata i 

®ft»i n^c®a ®'tc«ra ^aa%«r Lacolith 
• cai^ Phacolith caai ata, caac® 
Lacolithe-«ia a®—aaa ajff.al 
^ftc»ia acaj ^tca ®Ta 

*reaj wi«^ftvvrra «iaita afca i tn^ft Sil 
atca nfafp®! a^a »ta®tca ^a^a ?ca, 
®aa ^^a aitnaic^ a»ii w i 

aatna «ft>i f-t»ii :®a 

■•^ca fek® caai ata i c^t^aff^caa ftf®a 
^a»cawi <tfta atca ©ftaf ^ca=f >raa 
5 ^ ^aai vcaa acaj ^va atal ^z% ¥a»ii 
^c®t*ir5j «i^ftai afeta i ^aca^ >faa ftf®a 
ft»it^caa aiaj ^s?^ft^®t:a ajtnjai 
ara ^t’JC'I ®tca' Interbedded 

instrusion ac*i j 

«aaa «»« 'eil ^t^traa^ ca. ®ilcaa* 


ftft«f5ia aiirT^ntt®! aftaa ft^r 
ftatca ftaftft^ ftaa®ft «tfiata- 

caWT I 

’^tciraftfatjft '|ac«ra’»rfaf®^t*r¥ 
«raft® ® at»ita ^t^tra af^® i «rajv 
ntc®a »fa? ca aa ftftsa avcaa-ftrai aftca 
cacatf, ®ta n®¥ai 90 artn^ artat^ 

ftai I ^ac^a «rta 36 a^ra 

aatcaaafta n^a '« aatataa- 

'©fta wf’f'^a «iiffe ajtat*^ ftatara 

’jft^a ^®j®ca «raft® i '^ac>Fa «i®i®ca 
®tnataii aa ^tf® ftcatftBtta 10“ caf^- 
c<2r® I ^®'iia 100 ftp: ft; ’ar®T®ca ®taatan 
1,000* ca^c<Jr®, fti «i®ja?a ®tiaa 20 ai 
30 ftwtft^ta a^c5 feacaa ftatTjcaa atn 
%a ca^ ai ^'eata ftatara ai^a ^fa-ata 
aatr^ I ^ft^ta f®®caa stress-4a 

acap aftcaa ®?i 5 a^a '«iei®caa 

ajtat^ ftr^taja air« cara ata f-rat'scaa 
ata c’Fta'® «iiat® a^taca cnca ftt 
ftat ®aa '«(a^ta c*fVata « njta «rca 
'ez^ ^fla^ fencaa ^itcaafafta ?a ftca 
aftca caftia '^\z^ \ at® 

® «rtiaaftfa cac^ '«iaj^at®cap caapta 
»iaj«snt® aaiaai aaa aft 
a^l^t^a nftac^ 'laa^ai a^tkaa aar fta« 
»^tas1 caftca «{ti:a» «aa ®tc^ Fissure erup¬ 
tion ata I ca^ cafe ata acaa ca, ^tati* 
®tca 'lacaa ftac^ aitn^ai caatca aft® 
at®tfe ^aj^ntt®a »?fe ata i ajtcatfta^ 
«fttv ^jftfta ®fta a<®rat?ta attafe 
caai ata i artcatfttaa feiat ®aa ajft.al 
feata feicafe at<a^ ftata a^"ai4 ®ta 
®naa ®aa ^aafa afaa® ata atatafta 
afaafea ataa ata i ajttatftcaa feataa 
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cupolas 't 

wm 

^vn wsT^ »it®l cupoias-oii 
c^<rtR fjv nt^»ji, c^^trsT w«ri 
c>r<rtc3( ▼rt?«T cf<n fVcn 
“?l> fnt ^tt«<rTf^<t'®f5i 

« Jt«i fiv cncn fi(f%i 

ffTf nc^i 

^ fmi ^ 
«r«Tw?r5t^ »a<pT« 

’■itHF I *rf«?r^JT '« ^- 

^zw w ^sBtrns 

?? I «ff»f *r^rar^f 

’fsi^w ^c*W f®si 

^firn •i’^««f^?r ski '8r?r 

c^ttr^T C>T<rtW granite 

50 f%: f^-«fl?r8 c^i 

JTWT c'^wfes <tf^caF?f nffl*rt*i 

cFH c^ ^ «rTtf5p5 ft»ii 

«fn 50 X10" ” ¥7t?il^ / nfir- 

*fH ^t*f^*ff^CTri art 

T’ff wf^fVinf 

f5rat»i m ^'wt 

I '«^ »iTt»r5f cCTtrai 

*r?K«f^¥ ’pii ^rfirs nft- 

*1^ I. ^9^ rntsr 

1 irc«(T 80~ 85% w tftZW 

’fit*! I ’Otc^nr 
w«ii 

^1 fmv ’t^lTf 

15«»t «il^^ «1 

¥CT I c^ *1^ ^tctri- 
f’tffl ^ ^ ifttfl c»T<ftT^ 

>i^3aw *r»it I 


T?t»!^ ^tcwi 'srtrf^v 

# 

Composite cone ^*11 «a^ »n ’arrctfWl 
f^=V?l IFfai ^f5w ^ 35? Cfti 
^cf I wt*ftr=nj ijfaww 'irtttr«- 
fnf95 uM ^t9'€ ww, ^tzwt 
cinder cone =Tr»l I ’"Ttlltf- 

spatter cone ^*i1 ?11 - 

*it^^ fnfii I 

’i*!? «rtttr?f»tft c^zw »it^, ^ 

« ^ cn 

^•il. 

5?tf*i, ^ '« *rciT ’ftwtf 

sTs c^fsnr arM *<1^^ ^tctsf^fwr iFtWir 
fwZV ^ ’fn 1 cf^ 

mw c^, "Ttvrmr^ cv:w 

cafirri *r^ii ^ 

«a«tr^^ Wf I 'i»<rtcst «rtf 

100.000 

I 

ntr^® w ^wiTfTpl ^1 ffi 

carfrc^ ¥11 ¥r5i. c¥ ni 

'srnifif’fft c'tr^ «irt^ «rt;jsnts 

ci«fii cmw ^ ¥tC¥ 
«i«TSs*ft^ c»i'fifirc¥ ^ mi 
cir¥ icfe ¥1, 

C»r®f¥C¥ im l?¥t i 
eftiw (1908) Lacsix 
®tl| C«t%« ^ ¥CW \ fwt 
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(1) Hawaian (2) Stromblian, (3) Vulca- 

nian (4) Pcican I caf% 

or«n I 

c^c<F ?fTt»r ^ 

4^3 ^ ^ai 

carf^ pTf^rfS^t 

4t^t3 Am 4c^ 1*i«(T»rtnt5a 
A9\] fiA I cari^f 

f»rf^f3?9 'at^ialTsri ?tr*r c<r<ri ntvi 
<f^t*ra ’®fff^7«s*ftc^?r caft^ 433 ^ 

CA^ I 4?( »it«t'6 

c«r?l^« •I'hsta csrv c^ ^ « '«rt^'tc*ii 1 

®t«^5 or^n 

1 4tiisf ’trf'f, 

’iff ^gr® orc^riT ^cg 1 4^t5pi 

Solfatric car^tfT '«rtin«r’tffl c^C’F 'fs^’itar 
<trt»r 1 4 ^ <rar«i? 

c^*f *[^’T ciftl Tt? I 'srcsr^ jfsig ^fi 'btWj- 
artat^i:<r?[ ff^ 5^f®it5g^c<f5 
fff. C»i'9f»\ Somma ^TttN nfflfp® 1 f^- 
’qtzirgf’rffl? 4^ ?ff n 

I cari^'Qfii 

«(>l33f; 

cw »rr«i ft«fts 

5sit^tt 'ssrfstt’fsr TO '8cii 
?3ri ^rtrn^ «r»n 

fani I 

arts 500 afnfr<lf5fft 
-sMm »r^- 
4 ^ ^rtiirsfHffl- 
%1»j «Mtv *i?t^!t’r?hr cw»ii 

(Pacific ring of fire) 5^i:»l 

^'TO flf^TO?! *fl%N ¥t5(5t|f1 


^r^TO. l^fePrfsr, TOt*R. 

'9 fsr^*nt'8 ^*rTO 
=^«iCTf?r 4¥l5 4r3i cT^i ¥tf I «rTO 
nmnzAJ «rnfr ’^fr iff¥«i 
{5cifn-c®»T-ifi:f[cni ftn c«rr¥ 

'4Ttf^¥ *t^c®1f AH7 f^Cl pRUn CSflWSi 
¥ af¥ ♦(^rsfr w f^rt 

« aftTON ^prr 
f3¥® ¥ftcii 41 HNrt5 ’^f»!^f5nrt^ ^tn- 
TO* ^ TO jv I ¥t«it^ 

ftn^aic®?! cnt*ii c*itii ¥ 

’tjPitcncTO « 

^f*T¥rc<sr^ ’ftntcflsi 'S l?¥l, 

’Ttcsitil, ¥tfi*itc®¥ «’srsrlw artctfg- 

«itii I 4TO1 4¥^ aitnniPtRi- 
SI®*! ’»rtii>T c<irc¥l afjtnt^i- 

n^c¥fi 5c»i c9fc¥ I 

4<rtcii «ifc¥ f3^f^t»T, 4t3fi, fJintfl ftn- 
TO’ TOwf artnruf^rfa, 

^c^-rt’T af¥r»n 4wtn'^ wtmAw ® 
^®itPr i »it*nr 

¥ ^TOrt 19i5, TOtif 15l8, ?^cn 3{5 

4^3 *{t*it¥t>T aitttrif5f(% or^t ^tw i 

4^ Ji'Q’jjs «rTO ’iTOt’rftfr ^'9l9{M to 

I aitWl^¥ ¥f[t>TtTO 
ftin 25fe ’re«ir i 

¥=3 ’Tt^C*l*T aftmWI ¥ 

4l^fijl>r« ¥t¥t¥l 

¥Trsrrat «rc«ft¥ C¥*f ¥t^ ¥h. 
firf^ cTO^n ®i 

^^1 ¥ ¥tf¥¥tfl ar¥fi fen¥J¥t« artwfOrP* 
cT<n '^rti «it^¥t« 

4¥l5 «itcflf5rf«»¥tf¥ ^WTO¥CT^^<* 
fit Wnitsf ^tn ¥ ’fjtf*i ltt*r ®ftcir^- 



npirt.WTO) '•IftluBtfl 


♦H’p^tai ^ir«f¥5i i 

wtnnPff%«f»ii c^c’ttf^^ w 

cfifi ^n c^, nm 
n^vrar?ti ttci ^n 

«rt^sT Pt»ihf 5it»!^f«ni 

^frtif^fa of<ri ^ ^•ir»»l fi i 

«jc<fT f^- 

f«itc>ni (79 to 

•s 

« nHwt^ Ht?r ff I 

vt’ftrsrti 

ntr®» w (1883 tO 
^-'^^Tt^-r ’Rp? ^ti I 

»nn[ f ^ 

*rtr'®i "?t wznw i 
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^CtlRfw ^ 

Rwtsf 

•<« ^«fT ctc’ft fettrR <t«r c^ vw 
%nw ^itsjc^s c»r^ti RnrtRf^ wn i 

few 

ctc’ffe c^t^ fe<»*rt1%^ 

6 ^tn fe^n» wi 

^nc*itR?t*i caFtfli- 

fe®, c’Jtati, ®ti^twtfe«, ^nti:^- 
RRflR fe«itR •nrt<« 

^'sffl tc*f I ^ irtittf fe^ 

’iftitiRRi ttfrt cttfj? 

cw cftntaitf c»itc*r5l feni^ ^atwi 
?rntt cncf tt:^ i 


R^?c^fe '8 '$t^ 'spr^f^ <2f^¥r’t 


m’s^ ’TWf?t?r w^rnffe 

>T^ Vtl^lt ¥fr5 

cnw ( wRfiir cflRitcsn tf—c^R 
w «pitfw i cfertTttfei-»i»i 

^Ntw ctcfefe ^tf. c*rRt^-nffltfnr 
c»?:t tr¥tt¥ R-wfe nflwnttCTcw 

^tf ^1 I cfeRTftfel-»PtC¥ «wtfi!« 

’iR ctw wi «tat<rsn ^ R^i 
ctCftnRsf^l c«ni*n c*tCTff 

tWf tffftctw tctfjfe *tRtfl*l- 
fe«.nffe I iifiisrsti «r¥Rcwr 
5t« «wttw n^R-iTwi feit^ fiJi 
ct»R—(1) i5t« Rti c^ cwi, 


(2) «rt:»{» mttrtj ^rj cwm, (3) fkvin 

arc^j^ ^- 

fT'5 (4) 3rf=»c^ 

y4Vf^ ▼fli I «fe 

nftm? Rr-!^ ^F»r®t»r"*m •iffrf* Recife 
^tc»ft54i afNmf «tni4i I *rttm 

wRsm fcm. Rct ^ 

w Rn fw cv'iw ^*r»rtfi'® "fi sn t HI 
«fnt«R—Rm •iffeiti ¥WTw 

twttMw w I «ife wN •rtRfrt 

wU^ c»ife w ctcvfe 
«iw^¥ ^mti ^rsRrsi c»rfewfetwi 
»rlTR—<rtfR!f Tfitfe <<r rRg fei cttRutt 
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I ▼rtfs cit®i fi 

^1.(84f 1^1X15 ^t?i1 saponify 

CHs (CHs)i 0 COOH+NaOH - 

(cit®i ) 

CHsCCHs), oCOONa+HaO 

( ) ( «fl) 

uit f^cl4 1'N^ta 
itafsT ^tac*l ^cil. Cl iic’i 
C^ICI CT11 itr?. Electrolytic dissocia- 
tion-jfla 

c’Txnfe® ^jtiS 

ciTf®ffta WT?;®' aa I ?f^a 
ww sfcia OH ^tTR citf®attaa ictf 
^ a:a citf^ta afta 

®n:ia H "oitaale ^Ftc^tfari <sr^cia icw 
faci «(tata ^jtfiJ «ijtfi® CH8(CHg)ic 
COOH fe«sia =vca I cirii afcsf. 

«fria citf®itcaa 
it^ta lacs?^ wci aa i faf atlr^- 

citf®atcaa faia*l^ i 

«Fi:»ia «ia ca^t^ «fi 

cw cafaia sfa i fawt^ai 

^Faaca*^ hydrophilic ai water loving 
laa^ hydrophobic al water hating ^tlJI 
faxataa i «!Fa c % 'hI faia^®- 

a^ ^twila awl ifsa^aa-^a®! ’flataai i 


SFCII (Surface tension) 

afaca caa i ^ilta ^ta ata atil '•nij5^. 
catfa^ ^aa^ nfaaai i«a aai •al «r¥ta 
lat<C¥ Surface active agent aH fa t 
»a| aaif 'ata« «af| fai?<®tra cffci can 
ata, ®flia aw water repellent catlfe® 
'itsa'^fi ^carfll aiaf fca lafli cftll lia 

^Ca Spherical colloid f ai faitta «fll1 
Itfta I ‘acaa aci Micelles I «ac® 50 
cicf lOOli ^taa itcf I Micelles «aaa 
®tia ^®fa fa ca, hydrophobic 
clticaa cfcar attf ^aa^ hydrophilic 
«i^cia atatcar aav citaa 15 itcf i 

aait itatai®; hydrophobic «aa^ cal 
ftaci f®ltac5fc^a aaj *f«iii:aa caca^« 
«itaa«fa aaata aca cf tl ^tw i ^al^tca 
water hating parts aaitCf water 

loving «it«acaa ataica «fci fca 

C®tC11 atatcaa «al a^l fCII Surface 
active agcnt-<aa it'atfaf a^ I 

fa^a aat^cffl aaa iu*aa ^ifapata 

atal Surface active agent ^^caa CS^ 
^jp fa I 1913 atcia «faa flcf ^afafa 
caifwata aataafef Reychler ncaaitftxa 
y^a §itci fsltacf^ fxiai 

^ «(tf^tcaa faaa f®fa ^awt^f 
ifaifta «rfti fraa i <a| «jt^caa 


W«fa*ll 1917 ltd Dr. Fritz 

Gunthar Cftlltcai (Coal tar) felift® 


fta*i hydrophilic «t^i{5 sfda acat by- 1ft< ffftca l^waci 

drophobic ^^Itf ItadS ItCf m\ hy- fa I 1925 ltd ‘Nckal’ atd *<1 

dropbobic MftI ‘fll Ita cfif ^ f®lt«t«f^ atwtca «raa caa fa eia^ 
fifs cell ^ca I fd hydrophobic ifa ajafta fa I luitft® felta- 

Wdf feifa®td affi fa <aa^ afda feifa- cari^a itatiaa nt<fj ^tci i 
•tda fWfaf «tafta ifaa’^a alHi «a| ^®a araijS fa arda fTtifiatf '^^ 
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1970 J 'a «tCflt<r 


^Jt»rjc^^tw3 w’lMw?! *('® c^t^r «r- 
yKr «tv5 I ¥c»i ^rir «rw «qf 
nfiiviir vjrat? ^n 

^11 »lt3ltf 

▼«! nt'e^l I T. E. Larsen. 
(Journal of the American Water Works 
Association. April, 1949) «t*| 

Vf f% ^ ‘«rt¥i «rcitif5i, ^1 

f»ifn4i «fc»i =T^c«f 

(2) ftfaj® 

(capillary) sjCCr »r?raf 

. 1 }^^ (3) Emulsion I 

5T1 f*rC9 ^»ic^ 

^jtiS «ijtr>T« 4^18 
5tn *11^^ few «tn*^tairt ^t^- 
CStCSfCHfl ’1C«F ^t|8 ^Jt»l- 

c’ftf'i fe«.nf I 

R —coo —H + 2H2 = 

( ^Jtl6 ^Jtf^® ) ( ^t^C5tc«fsr ) 

R—CHa—OH + HjO 

(^jtfe ) («r»i) 

«ITtrnC®5 

Vi I VC*! ¥Tff8 ^Jt»!C¥tf•! ^^*11 

¥Wt 

R—CHa—OH+HaSOi- 

R—CH a—OSO aOH + H aO 
(^nfe ) («f*i) 

nfitiw ^tI5 

c>it®r9 »iif vjtls ^it»i- 

«l^|S C»ltf®lt*f’5l|8® •l^*! 
I »«l| wfe^ lecsij 

tfelfmciffe 1 


Dr. Fritz Gunthar-4^ CW 
^t»I *tiw 

fI lonisation-ow <2tf^ w CW*! 
ffe^flCiffe«filC4r f®M5 ®tn . WV\ 

fTfC^ I «r^ ®tn—Anionic, C’^af—CHa 
(CHa)!! OSOsNa ; ^tn—Cationk, 
C^at—CH, (CHa),iN (CH 3 )aCl 

wfl—Nonionic, CW—CH, 
(CH s)i!—O—CHa-CHa—O—CHft— 
CHa-OH. 

£. £• Dreger, G. I. Kein, G. O* 
Miles, L. Shedlovsky J. Ross (Ind. 
Eng. Chem. 36, 610-617, 1944) 

cntSu 

=va5t, ^t^ 

VC9J ^tf^r 

C’liSjfl Wetting pro¬ 

perty »a5(^ Foam stability ^1 »f^8f 

I cf<ti c*rci, ortSi 

c-fwa 

Wetting property I 
nftf tfl ’R®! detergency 

?i}8 ftc-lJf fe*f« 

pH (Hydrogen ion concen¬ 
tration) I «itsn!i '^tfi c^, few 

ffefemwcfei «»iti'e’itcnf 
w VW1 I c^ r®fetflc«ffe 1^ ¥t^cini 
ftfli ^ ¥t«f 

18i5 ftil {®fet««ffe 

few ^tnitiiti ’if^ 111 ^ci ci% wtif 
ffeferitlffecf 1 cm Itl 100* C1C¥ 140* ^t:- 

*11 nij »i^i itc-f I ntitwi fern pH- 
«?tHil wtfil pHw^ltw 
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*it<rjc^ »it<tsr c^U^t »if#5 
*^1, ^■hr‘1 dcsaponifica- 

tion I pH ^tC« 

^«ft« 'ftt¥ i 

C¥¥l CTO nt^t¥ pH 10-30 CTO pH ll'O- 
»rc«a ¥tf¥i I 

^t?ic«rc^3 CVCW f¥¥ <«¥ ¥^t¥f^ 

C!!^ I pH 7‘0-aq^ ^[t5« upill ¥t^¥a 
i$^K C¥5I1 C¥N 

=11 I TO 10’5 pH-ta 

¥flC¥ C^ C^*?t ¥1^¥^ C^ 

C5l^ I 

¥TO Surface active agent- 

> 1 ^ 1 ^ c^ *itaf ¥tC5F 

c^ ¥'»ti *ic=? ¥?ic*i TO I 
ujfl «rniTO« f¥¥ c«fr¥ f^f^ir cto c¥ 
^n¥ 9tcTOi ?CTO. '®i 

«f5TO=f ¥^1 I 

1935 JTTO Domagk TOtn ¥C?=r C^f 
Alkyl benzyl dimethyl ammonium 
chloride-t^f <TOc?t«f¥ ^TO I 

^t5n« C<tC¥t fTO TO^fl 

¥C¥ ^Jtntcs 

Ulffe ^TT I 

fpi'r ¥C¥ ntft c^, 

¥lt^t?f5?¥ TO'hl 

C^^ >SlTt*J-*ff¥{5« '« '2tJt*l-C^C’tl8® 

«fTO «rf^cflt<f ¥?c« »r¥>t I 

«?1^1 «rf^Cflt«f¥ flRTO feTO pH*^» 
W ¥«1 Jlrt I ¥Jt^f^¥ C^k- 
^^t!l «rf^?it«(-¥ir®i pH ifkn 
TO ntvi TOf «iJt5»tu^¥ C^jh»r?r 


C¥Cai pH »lt¥ ¥t^tl-TOcit<f¥ 

TO I Quisno Foter (J. 
Bact. 1946, 52, 111) TO C^fCTO^ 
C^, Cetyl pyridinum chloride-t«?l 
«rf^Cflt<f¥ ¥>(‘®1 pH 2’0 C^¥ 10 0 

I Ttxft¥, 

Surface active agcnt-»PJ5 C^ 

C3T f^lTO C=?^ I 

Fogelson Sfaoch «riit1 ¥Cfl¥ c^, 
gastric 'e duodenal Sodium alkyl 
sulphate ¥?lt¥ ?{¥»1 TO?1 I 

*l9in^ ’IW 2% Sodium lauryl sulphate 
¥c« 4=^^ 'Biiaifl 

<J1?^ TO«1 C’tt^ i 

ff^¥tC^ Alby 1 benzene sulphate (ABS) 

¥c?r c¥ nt'«ni cnci, c»i 
'Bftsui 1954 >!tc»! E. A. clark-4fl 
CMC¥ TO:« ntfi I ^1*51 
c^, abS ^j^TO ¥?t*i ’itfSrs 
«rc5?c-m sili85 wtfli wvs^ i »«« 

TO ’JtiSfl %l[f^ ^r¥C¥ 

¥Cfl I C^l ^IttSc^ 

¥*l c^l »T4 *lti6s 

*51*1 ¥W I ¥C»I ^f%<T ^^¥11 

f^¥:^I TOtl^T W ¥91^ 31¥*( 11 I TO'e 
TOl, ^1^9 ‘^9^ ¥t9*r^ 
Itls, ciTO^T TO-^ntl 11511, C»l^ *19 
¥fTO ABS TOtn ¥1t¥ Wfl 
11 C’lltW ¥n»l ¥*1TO1 51«1 H I 
Hitlll ¥tf¥, Froth flotation 
itii ifstw mtTO «i«rcitw41i *nrK 

C1C¥ <^1¥ ¥11 111 'll n¥f^C¥ Tow 

nit<C¥ C¥C¥ ¥>1 ¥11 III ¥tf*l1 
•a^ ¥>1 Flotation cell-¥l TOJ f^tl 
W¥ ¥ Flotation reagent cilttlt 11 • 



^7 




<4^15 Agitator f?C5 

M\ sa^fk^ «M1 

11^ I ¥C9i c?3it? «C9 

c>!l 

c^c^r 'Sii '^u nrt^^ 

♦ftH I fSK f®« 

mw fs* Surface active agent 
^c? ^tC’F I Galena-c^ 

Alkyl xantbates ^?[1 ^1, 

^t^ti Cassiterite Sodium 

cetyl sulphate I 

Surface active agent-'iHf 

»lt<^ «iC9tn 

Twitcheil ««rTC^ 

C^911 I'i I 
ar»l '« Anionic 
surface active agent-'flfl »lt*(JC*( ^66 

n«*l fSI ^C*l hydroly¬ 

sis uq5?t, Glycerol '»ffs Free fatty acid 
«FC« 1 Surface active agent 

^Ti, nt?^ ^itc^ft® 

Electro-chemical 
reduction VI?, C^C^t Surface 

active agent ^^Jlt=r «fWr® 


c^’T'efii #Ttc^tc®5 ^nffl^tcn c»icn^¥t« 
W19\ reduction-^ ^t<Cl 

C^« ^ Surface active 

C9^ ^ifc^rtc® c*f^ic® 

•ttw !?1 I 

^1 Synthetic sur¬ 
face active agent CW 

^tsr 'i)? 

cnc?c^i *(t^r^®i, <rt®apiT, 

«rnt'R 511^141 Prcw 

Surface active W 1 f^l 

§:c«{« c^cf »«3 

nf«*rt*f ntfl 

f*r^ c'{c^« c®*isT »it« 

VZi •f'Tt'fef*? 

^nc«it%, cfci, 

^tsi=fr*i^i 4^15 'ar®®5( 

«fg^ 

'8it^«¥ I ^t{55 ’wntfit 
, c^i^tisT *rirt<«f^ ^t^- 

i »i^ch« 

JIUJC^^ "rClci Surface active agent-ijfl 

1>=«n, C»T ’TC^^ni 

’it'S^I I 

Surface active agent 





tijaisj 

c»rtgl:^ c^t^-hi, ^tfli «i*T9 <6tt% 
^ c’TiSi ^^.nf^Tf^- 

f«?r, ’i^afafcsr i *t;’p 

•>«f «r^tf«s fef««f « <£fi^ '«?tc^, ^t«i 
«fr5jc#t «rc«jc^5 'Bit^tt^ri i 

c^zw '«ltaf 'ai»T^<fJ 

sjjsr «fartf^5 =?t liia 

’VW «^C^5 af;iif?^tc»[g <(tflt I 

f4« lllW *f^«« 

'^Wcwa fftiani «r*^l 

^«IiSiJ^^ vfl^ f^3(C^ 3f*{J?f «{t?j«|1 

'flts? tact I Ci?1xsitcift*i** 

$*15 ^C9 5i^«(nf« 

¥ac»i 'Brtn9i «raftf^9 
ntft I 

fi|9^ 

sfsit'intin^i r«9fjf ^jtnfefe 

»It*lTC^9 (1744-1829) ^C'5, 

»r*i^ '9it««i ^'sin?’^stf §^5- 

*IWI >PC*1 

I <2r3ptf«!i5ii:«fj c^ 


** fsife- 

^tc^T «fi59i «t»itif^^ ^nt<rtc*r 

«rr5i^ I 

Sfltlf*!^ ST«1 c<3).ic»<tc9rt«» 

(Gene) I 


»it*itt#fl *i:'® 

’Tt«ft«^®: if«t4 ^1 «rtr-si®jr»rj 

^1 I 01^ *it<c»Fj?t 

(1809-18^) 
iTi, *ft<^T- 

I *ir^, «ftff®^ 

'qnt^ '«c9W’iJt=r (1831- 

1914) *l^?t«rc^ ’!'»« 'ST'STtf I 

«'rt«i ist^i 

=?C3I «lt® Sfl I '®t^ ?t4l (Mmi c*lt^til 

^^1 ni cft^ c®fei ^sc»i'Q 

^z^ c*jcwfl ni w’Ji 

citi> s?i I 5iftc«?t ^f5 

iii^fg« 3 i-«25 < 

*ftf<i* c^, ’Sicaf c^tsf r®w 

’ll *if<^f%i5 «*ft«*i cm's ca?twtc«Ft*i 

« fif^-4ia a|C«|J ^ftill I 

c#fwtt«rtc»ni '« ^mftcJTn c¥t5i« 

sf3^ «r«fTf® »iic*i 
c#twttartc*i^r 

fenr^tcsn ^ nft^jf^ 

I »fT<iHil'5: «rc«T¥ C(fTt*ii* 

C«rtl*l« ^TWI ^fC4FI ffi 


* «rt^i 
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19701 (srwtRn ^ 


^tl I <<1^ ^»11 ^ 

fticsra (Sr <«¥^ 

wtJiil I SI»I1 Vi 

I ’^t’rrs ^<- 

»lfa (Hybrid) fe<,ni Wi^U »PJ9 C<»tPI1- 

hfeaiT '«rtt»Tt ’fc^i f«s '9nt'«c*rfl 
ntt I 

V, 

f^<?tca =»^5T «r8ftf^ 

ntifl I cifft:»itr«ftc*i« 

Mf6fR« I 

f«=j(5 ^ntnn JiWT c^tt*ii- 
>at^«r ^:31 

^R41fl <£fti c3Fr:?ii- 

c«?tr»j? »it?ti:^r^ ^c^ci i tt»ii- 

C8ftc3<« 

?r»! 

3«1 I 


V ^1 =fi,»«« ^Z3 nfl- 

^1 «n?r«R I 

^tiJC*l uc^ *ttl? -, C^^— 
5it«n I 

sjt'itfl ’Fr*^ =n W5T5T- 

t 

c^c^« c#trJiti«ftcsi?i r^f«s 
^feCvS *ttW I cntSl9 <J<f9f 

^i5 (^9 «ft?f^^ ^t«ii ¥tfeni 9<»if* 

^9C« nt:9, ,llj^{5 3j-*5^< ^ait?l 

«rt9-c^t§i9 ^91 ^9-cntSi »T^«r5»c=» 

>r"^< «it»\t9i I ni9t 9^ii%'stai »nM 

V, tjni nftfi'® 

^115 *ttw I «it*itr?« ^'s nfii- 
9^^ caFtCJik^ftcsifl *iwr, ff i ntff^ 
^tlf9 C9^9 Wl *tfi^V V i 

-£9^ captc9t:a?ft*i9 siwr nfl- 

^c»l 91 §f«9 ^ 

4}^ nf99^ra(9 »ltC*lT9 %*I9 ^C9 

9^51 ^C99 C^CB 9t¥l. 91 9t9l I 

filf®S 99^=19 ■?^9f^J9 €r®tr9 v99^ 

9tat9 ^19^1979 ▼{«! f9f63i 9SC*r9 «ft^ « 
^f«? ^f9^9 '5lt99l C99r5 ntl I ^ 

>f9»! ^Itt99l-C’rt^9 9?r9 C^IW IfiSvi 

^199 « #9f99Ftn 

^t9:*l >1!89 I 





* «rrt 4000 

f ^ta «i«jarjaa »T 5 iw 

*rt!?a 'ii<R'8 a^ar® ntia fa i 

c^wac-ta aaa sftaata c^ta 
^♦rta ca^i <jf5t?ra c^^^can a^t- 

a>!tata Tw9\ -a^fa^ita aa« 

affaa ^r^a^a c®r»ja (c*rc§rf^ata) 

f cna if'3ta®t'« 5-6 at^c«^a ca^ aa i 

^•rfatvr ai <4t?tf 'f-f^t^ai ataiaaa 
«i«ra5T^ '^ntra ^fafta «i®j 9 iaa ca 
aaataaa a^<5ff aFiar^a, ®i caat*^^ i 
f^ta\ aca a^caa, nfa® «ia=ai 
cat^ wzH itoi ac® asitafiafa 

c’T^CBCf I ^aa acaa a® 
’jfa^a fema ^ anca at ®51 ^a, 
atc^ aai aa ^aa? (Crust) 1 fawr^caa 
a1a*n, ^f^(?ta ^araa "sa im aca 
«T®j«a «tn ^la^afa acara— 

aa*Tl ai catata ^rfac® atat»i nl faaca fa^- 
at® ^cara an fawta'im 
faatan c^fta? atam ^a1 acaca ca, atataa^tca 
«if® 20 cac^ 100 fa^ta ^f%a a‘C»i 
1* cnt^Sc-ar® ca:\? ata 1 f%i 

5r?ta®i aa, f®a fenca'e ^aj®t^fai 

^'$a^ I caaa • 1 ®' ^rtcira «iaai *ffaaf®® 
ftata CTO fea*®t^faia ata *tt»rfa^ faata 
cm ca^ I ^ata caaa «iTO "artraafnfa 
aiaca, caatca fea»®t^fia ata c®i ca^l 
aiat I ®tat?t« osaffapa naM ca^ 
anroi to ^a»®tif^ at^ti '^«i®j^taa 


^aata "Sfcaa ca^ 1 ?j®aU ^us 

ntai afa ca, aacaa *fcatv 4faM caca 
'jfa^a cavaciaa fea?®ta %aa fa®t«^ 
^ts^atfaa ac® atari <jf5f^a caimcaa 
^t*f < 2 rcaa ^^ca faajt® ^- 

fa®t^ c^aac’ta acacaa, 'jfa^a «r«aicaa 
(Core) fe’tfa^tc’ta ®t*ratai1 1500* 
cal^c-srcrsa a^tatatfa 1 «ra« aicfeaaK, 
®jtfa, «rf®t3[n.. car^ff ai cat^aa ^^s 
'at ®t*fataji «rcaa ca^ 1 «iit ar®a wift»i 
'Br®ja art^tfaa, ataa ^at ®t*rataita nfa- 
atn faaa ^asitfa^F ata'ti at^l f^t ^ra 1 
aifta Gat ataw «at ^ac^ g»^caai ntaaai 
a?t*rt®®: f^<a I 

^fsla^ta 37:a »!C«p ®tnatartt aa, 
ptcna nfaata'e '=rca^t^C'^ ffa? nta 1 N®1- 
fa«F •ra^a'ta c?ai cTO, ^fa^rfiia 'a¥ att*i 
^ra 5tn «tf® aftanta arta 450 
§caa ^tfWfii va? ftw CTO cror 
atcna nfaat*i f^a^rsacacn, arf® afsfct 
«fta 20 tcaa ^t^t^tft 1 ®ca »at froa 
ca fa®tnt «it?{atfaa^, »a^ai a^irt atapii 1 
cacira a^ca ®t*t « atcaa «fta»^j cTO 
^»ta®:t 'sfv^caia «raFf® aan TOad5 
aa aw aa 1 ®tnatan afw ’fcw 
ac«p ca catsi aat^t 'srta^ca afi *rta. 
"iitata <8(51 fac^ atnat^ cTO natpfa 
«rta®a stantai ^®a^ caai att*f, ^fa- 

* ®tac®a ^®tf^af aalan 1 
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1970 3 

Ft*r « ^t^r—^ 
■tRp *fcw ^t«r I 

naM 'srae 

^a»i—4JJ5I ••▼'ar^^tf f^at«f ac«! 
fawt4^ai a'® c*fta*l arasr i 

ca aam fH»ii cif<rc« nt«ai 

all, ^ta «ftl*ffa'^ «^T (Sp. gravity) 
®rta f®caa i w a»i<ar ’jfaila 

stta atc^ ^ts i 

^-f^wf^lai aca ^aifa ca, ^-■4^«ra n'fti’fa 
'aitc’lf^a^ ’«a'T f^"5a^ ^ttai ca^— 
ai 'srlciJa i 

6tc*fa ■sj'»Ua *fatc<a aai-aa uq^atfa *ffa- 
a^a aa i fasita^caa ataai, 
^fa^a 'sfi'^a f^*6a^ cafta ^fa\ at^a 
natter ’111'®! ai^tftcia cac^ 

'«it»n §*?tfn9 nal^fi afca c?ai c’tc®, c»r®f^ 
^tata't®*. c*itai '« •ratc< 

^®fa I a<at^ a1i5?ii, ca^a 

c»i\a«F9ft«a atPiafi i »jfa^a 

at^awa at^caa 

fti ata I arfcat f«^aa 

oatfl 'e ^^c*ia fa«f I 4??^ c»i\a- 
af^irsa at«! fe^tfni'oa »n«r ’jfi^a 
>!tf# atfca, I ^R- 

^a c»Jt^i 4 ^®3r^- 

caa 4t '5??jatiaa JTtftiai <jfa^ta C6\a¥ 
ifvc^ ajt^ji ®ai ^r^af'sa wci i 

«r?f®a ^«*f 
fawta^caa f=i'ia ^c«- faciE 
^acwa nf^-«r?faFa faiamcaa 
^na, afa« ^aiwa fawcia aiHUa 

fawt^a^:*! «r^a •i’fj a^ai ata i 

favaa' aft*i ffea i?c»i caaa afc»ia ata- 
faraFtf^ca m:?, c®afa«tca^ 


^afat^i >i^aif^ca 

nc? I «rta c3T^ >Ta ^aap^ ’ailcaata i^a 
a« fa^catartv aca aai *rc^ i aca aai 
^fV^a faf^a 'scaa aaj faca 
F»iata ’Taa atcar atcar ®acwa nf®rac?ni 
•tfaa^a ac^ i 4^ af^cac’Ta ‘ '^ta^ai 
cac^ ^jfa^a r^f«a vcaa ■sr^r® ^ 
fa<a a^al a«a acai^ i 
’Tta1ai'«lia aataa ^ajifa 

^ai a4i acai^ i P ai '^rtafa^ ®aar, S at 
ca\a ^a?r 4a^ L ai ^aw i 4cwa 
'6 2fff« na*^a cat^F '5(t»it?j i caaa p >€ 

S ^atratai c^aaat^i a^l^a aaU<a aar faca 
F»ii:^ atr«, L ^a«r ®1^a nati^la 
aaj faca w® '«ia'a i =5®aK <3fa^ 
«{®i^caa «tff® faaiac*! c^a^iata P 4 S 
®a«rat»ita fais^cna ^aca fa^a afar® 

acaca I fa»t]:ata}iT caa€ caca? caai cnra. 
a^a®ta »ic<r acw ®a!f ^ISa nf^- 
caa !^cat cac^ st^i i 60 cai^ 80 
f¥tatfa^ta a^a®ta ®a«rm ftn atai 
160 f^iatfa^tcaa na cara 'sitata al^caa 
at?c® atiaf, afa'Q 950 f^wtfa^ta a^a®ta 
^ca ata i 950 ffcatfa^fcaa na car^ 
2900 f^cntfa^ta n^« nf®can 'sftata at^^ 
atia 1 2900 fatal fa^ta n^ta ^af- 

at^ita ar«caa ata ata i ^- 

a-na ®atna af«iaina 4aaa '^ii-atai <aca 
"nil cataii ala, tifa^a ^ica na afta- 
nta f^nta nia-n?r® 4® afa an ntca 
ail nf«tataa f®al5nfta cac¥ «jR^ta« 
f®a{8 ^taa wi Platan?i caaa—na 
C6ta ^ncaa ^taa nta '^wCn^a^i 60 
faintlalta), aajaaSt ^a ata art^n 
(n^a^t 2900 pRnt^a) 'q n^sta 
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^1 c^ar 

<£f»rtf%'5 ( Tb^ ) I 
n?t< ’if^‘5 

^f^'« viil f>g f^S »!*>.»t?t'»i( I 



«ir«IJ ^fB (Discontinuity) Ciltl 

I «r«rJi{B 

C^? =«tC*f ff 

sftR ’ffsffe^ I «rt?’6 

a»<n I «(=?« '®1FT ^CSTSF I 

^qi ^cuci c^, 

»ft?([^?r c«rr»^t^ ^vs ^iSsr ^aiB 

fa?ft«f ^-ht ^p{ I 

fift^ 60 I *ic<[j 

^fB «tn I f»!ft»i 

(Sial—^ •t'fH) 

« f^«t^-f f^T^ll ( Sinoa—Plfil^l « »ljNj=l- 
f»nit*?*i*f^ n?K) I f»!ft- 

^5f, «lJt^f^?t«(. ^1 

*tf9iit*i c^H. c^it^si« niTtnjc^rPrttcJH 

♦f(^*it*t« w^ I 'srri^, 

«r?5 f^5?|B ^fr 


^wcisr. *r^c¥ci ^*fnia w anit 
•sritf^B aft^f nNl—>2111 10 
^ I "ii^fB ^•n ^»n ^rcitafST i 
^•»c*re"r cw<rr^ •it'sn 

=111 ^«IB «frt 20 f%r»itf*ifet^ 

—'« aot*if^r^t«il^i> *ft«rn I 

«ita »r’ic5ci ^"*1^5 

'6 30 

r<pt»itr*iBta ^ I «ftc?n- 

Pf»ita «at^^ cw'^fi ^ta i sic^, <^^41 

1-6 f«Pi»itf*iBtia -!'®^ai «tTfl 95 vt’l 
*lt*5f^aF fi»?i i 
c^t=i c^t=T «fa=<i ^cait=r, 

=itaj 40 aciit 

»i^sta ^a 1 ^*tat«(facaai 

ata'itc^ ai:»! aFiartsj i #tai 

c*T cft=f «it^Ta m «fta^r*i 
^arwa i 

^tati nt^i 'simvf, 

^ra ^tctrafnfaa »iaf •itwi 

c^ftai cac^ ? 'f-naNfaii;ai ar»i- 

c^=r, 40 f>:»itfa^?ta »t^a^ta fa»ita 
caa^ c»iatc=i c^ta fi»i1^a ca^ i 
^ac«l cata ^taca fa»ttai^ a'tk»ia a?$ ir»! 
6trna afa^ta *fti »aaa asta^ wi^ 
^^tc^a Pa»\i ^ca »it^a »Fca i 
'fac^a a*[c5 atac^ ajt^*i--‘iife 2900 
fVcat^&ta n’sta^ fa^« 

^-a^rtaafa^ c’ft^f^caa ar^, ajt^a %|B 
1 ^nta aaa, ^ca «iail^®- 

at»ppt^ 'sa I »4it m ^as arfirup, 

aFa, ajtnjaf^ata, a*7t»if5!ata'e cairtn tt?i 
fac^9i^!8« •tatt'fa aatcan ca^i ata i 
^alBa •9'vi ^rt^atfSf’a 4 car^ 51 

c*!a(r«fa fv^aa c>Ffata *ffa^'« 
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1070 ] iif 

fltlllt 1 ojlg C’W C^Cl ff 

c^'?t n^rti< ^ti^® I ^r®, ^ 

«(t«*n» *<15 55fi®: c»rtft, ftt’T*? I 2900 f¥i»itf*i^1ii 5000 fvcni- 

n?1X< I ff 1 ?TTtCW5 *ic^, "St^ I 

*ijt^c»i^ w •f?tc^ f^^"r ♦tt^Rtifs?^ l.cn *it5PJ *rtf^ 

I «®^ni c^, »r5t9®tf 'St^t^w I 

»i£«r ’Tcv c^*i*T '®tn^tai c^c '5 i 

«isf»rr¥ 05Jjf5? 6t:*f?f nffl*»fi'« ’itij i f.v>f «f?*iT i 

¥£•1 «?¥TrC»W *1® I f^WttsT^r *<1^ «lt-6^ «f<ff®it ^C’T f^CAfC?® 

«l¥l^*T '¥^5 ^®a*! »T^ ^¥J®1 I «i»| 

nifKl f^¥Tt^ -srw <«¥tB *J£^ WI—Nearest 

f^ast^ ^¥"^5f-®«C¥S «r?f® f^cs^l to the Church, farthest from the God. 


"c^ Wt^il c^i ^tt¥a f^«t¥ siW 

¥t¥i *f£¥ <ii¥ «i¥«: ^rt’ttfl'f^tw 

nfsf^r® I ?l^ 3FT51lt5^ C¥tst =11 I 

¥t»l C»r ¥flC® ntw H) ; C^si^ ^t’lC'l C^t^! CAfT =01 »<IC¥ 

¥n| C^t¥—•«isrhf ’l^J 51f *t¥t5T'e C¥t*l C¥t^ ¥1 'Cf’I'lta 

^®®t£¥ C»I m ¥flC^I I ¥t^*l wtwfl =T¥® I ¥t5Cf^ *4® «t¥tn fT® 

^¥t^t¥ ‘f¥^ 3»®’—v«^ «rt*in *111® i c¥t»i. w, ¥tfe®, ¥t®n, 

fww c®w •rt'^rsji 'ttfi >it5i’?¥£5« ¥T^c¥*T, niMK croi 

“-c«f. c¥- ^r^ii C¥t!r c^U «t£»r« 

C¥t5r ^<ti?r, i¥^ar5»t«n »!^wrt ^%4¥tcn« c^, c^^sf—*t¥i, 

=11 «?^¥csr®[ ¥¥^¥l»r c9t»r, «r^ 

C¥£¥^ B^lcstcnn f^£-l^ W“ C’fl^ «ltff^¥ ^1 ®Prtlf=f¥ 

fec¥ 3T^t«f| ff^r® wT’itR® ^*1 nft£<fl n^"n< ¥i c¥t=i 

5111 ^T| ¥t«tf^¥ «?t^=l¥ti9t£¥ «1W¥ «r?r¥ fU® 

¥ci *itr®i mt¥tn «rt*tt® Wf® wt’tj ¥t®n- 

¥¥1 «»f¥W®1 ¥t£¥W ^ttf, »I^’Tt£l filCN !¥*« '«¥ ^n?f=f *ITC¥ 
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^Cil f¥, 

it^¥l»i it^sT^I cektcv'a 

^j'^' c?5, «rt*rt^ f^Ptw c^t*( 

fc«f nt'e^i 5111 
‘fl?rtcii «jt*rsl 'Brti«^t55fi i 

5^^^: •i^iff*!^ >jc<fT 

«r^hf5C3i ^n- 

^f5f I fiffif’fc’i' ait% 

's fefiFW 
'e »T*i^t5 f 

^t?it*l « '« c?it^ 

betenoire ( ) 

»r^wt? fef%® <it:^5( i c^t^i 6<i- 

^?ir® c^ C5^r« 

fits c’fcsf «i5;nt^5f- 
c^rWi, ^c»i 

c?1%9 

c^t«r « c?<ri c>f:^ i ^fcst 

Tf’i c^C3! «^«it!i “5;^fl- 

«f»itfl\ f^j^n c?«ti c^rc^ 511, 

^nfli cijtt’r?i «r5it?i« ^jtn^ i 

^15 >11^ ^•I^Plit 

f^«‘Tt^l5i sf?ii nc^ 51W»!- 

I 

ffi 5iJtft 511 c^itni?- 

^if—ii?i ^1 ^1 

C^5Jt^ ? f51?t5T1ft^ff ^’f*!^! «it?t itCti- 

5i5rt3Tt«fj csc^r 

«rf^ §fRrfec5T« cell i 

'll?! 

'« ^"nl C^tn»lCJlJ« 

'i'rtfn ^lf®, 'e '®C®*1 (1952), 

(1953), ^IWTsf (1954), ci^ « 

(1957). « ffc»i (1957), ^2\tl5(i^^ 

(l959)«ri5f6f^Mi-ft®t^cif« ’ic5|Jiit(«r«’r 


t 23-t 7 ^ 

wtws fen?i 5fcn 

ftici c^, 

>5:5311 1 ^15 

iiT%^ <flpt^ri*ijt»! cft^5F5ffi 

stal f^ltf^5{ ^1 c^t*! 

?r5!tif3i¥ •uri’'^^ «ijt»iif^- 

5}f5® eiqatc’fs c^c^ «ft5i^t« 

e<icflt:»i ^»i^if^ •5?frfti\ «itf«^ 
5FtS I f#« '»!««: 

f^g f^g cm^ ^C13« 

t:*iI 5 3i^a?5i;3ri5|iiiin vi ft i 
ftPi«f '6 ^jtn^f ^t^sfJits ^c»i '^fn- 
®t?i*irt»i c^i3i5t^i^ >811^^ c«rtlBc5i^ 

5{tc5i «i5f}§ 9t»rt?ft¥ ^?l< fti’^is I c^ftN 
’ll «irft^«ft^? ’iicf ««^’i 
51^ I «it 5t»it?ft’F •I’rK^ *iftc"fc^ «ftfti^ 
'^f?ift¥ *ift5tft^ « ftuft^ 

^c« g»!^ft ^ft^tn ’^’>1 <ai^i 1 
gei'i^fts Ji^n^rsi ft’rtc’t c«(tl5- 

C5icaf9 ^5fj *55 

^^*itfi« 'e ftft^ I c?«®4t’f « 

C-I^F® (1954) Snfl 5|t<f ft^l^l 

>215111 Cl, Cft51 C’ft’l 5Wf 

citi *(f^5FC’Far clw'e feMft 

^‘«?I1 wi cfltn, ®ftl, 15^1 

csig'i^lSi «i?{^ can’ll c’fC'S. 
C11U51 6^1 Cft5f <ttlft’5 utft '6 ^1«- 

irtl¥ ft itcf. '®l 
*ift?¥C¥ai clc¥^ V( 1 
5l|%¥{^® Cifjgrfl ^C^arsTl Cl 

ar^ti «it¥-2lT3 ^i^fti 
1595t^Cl ^I'ifttft® ¥Cfl ^C811 
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ntc« cn, 5<i«rt««tn c'fc^ in- 

;5»i 'e 

51^ »r«=TJ ^Tt»lt*ltC»T5 

I »i4 :rt^- 

(Spinal cord) 

»JC4J 

'(jt^itfji? f>n fir4tf^« 

»J^C4W5( 

I f^cnJT «i\-f 41 cf ar ^f4c-tc4 c»i^ 
4414*4 

^C9 I «nt«f<l^ ^4^f4?5cn 

^Sff ® ^4 I 

^t4t4 «tr^f5 4^^C*(4t*ri ^4^r44 y[ZVf 

<2r«j4‘«tc4 satf ^tj:4t»^n^F «if5- 

f^4t4 <4^ C4\f4’f ^nt*ft4l =¥14*1 

^^C44t^ f4C-14 


?rf.iff3q-3i 


C4*^V?j^r4R5r*Ti 

• • 

V.y 

r«F9T¥ 


F>:4RF7f5i5I 

tiS^f^PoT 


l44 f&ai 


4t4fHf «ff%, CW—^44t^, ^^44, 

4lt»lt4tC»T4 

c^aftf '« 4^14 I c^a?l4 

W{t4t4 g4ff44 4^144144 41f4%4 
’?l4tr44tl¥ f4n;4^ ¥14 ^•l^f44 C4t4C¥ 
^«^4 ¥14 I «<14f4^tC4| ^ ^ »«¥ 

f44tV ^C^4; .¥T<t^ 4t4pT¥ C4C¥ 

C¥^ ^C4iaR1 »44^ '®tC4C¥ |»l^f44 ^3f^1 I 
^<K *4^ f«nC4l ^t4f«4S ¥^'® 4t:¥ <4¥^ 
4^414^4 *t54lf r^J (14'. fear ;^hj) i 


24^ f&l3i 5^«tt¥ C4C¥ 4r4?¥t¥ar9tt^ 
g#j^f4¥ 4^t444-«r4tl¥4 4^t4J 4f«n4l¥ 
fbfiif® ¥41 4C4ri I 5^?1t¥CWJ*f4 ¥ ¥tC4 
4^C444-<2r4t¥ 4r1^^14 4t4JC*l ¥ ¥ nt¥ 
¥C*i¥¥t4 4C4I ^C4 f4n4^*5 'STtV 

^f®(¥4 ¥t4 4 ^tC4 4t4 44^ C44t4 C4C¥ 
C4t¥i 4C4 4 4 nC4 "4t^t41-4lt»n“ 

f4¥ »1^C¥ 4 ¥tt4 4lt4t4t:4 C*^Ht4 ¥44 
4r4W4 ¥4C^:¥4 f44lf4« 4 ^4^=® 

¥4 1 ¥^ 4 '#t4 C4C¥^ »i*l,C4Tf4-'£|4t4 

¥4 t¥f<*5 ¥^4 4f4*1^ ¥4 I 

¥C"l¥¥tC¥ f4l»(4 .£¥ =SC4 'Blt^t'«ltf^'StX4 
4f«? ¥C4 '414 '«J®]¥4¥t5t $ '8{^c4 '54¥“ 
^¥^4 C44tt4l ¥C4C¥ I 

rtif¥^»ltCql¥4l—C4^t4 44, ^4f4¥ >1^4t4- 
44 ■« ¥01^ n3!-4rai¥l 5lt4t 

44^44 f4=5tr¥¥4 f4 ®|4^44 4t4TI4 
¥C4 «1441 '«;4tf5^ 'S *5i4trf'5 ^4144 

-44*1 «ft*^t44f4¥t44 44t4C4 <4t4tf^ 

¥C4 fbf¥Mt¥4 44t44 «lf«l¥t^4 

C¥ia!| ^5Slt4 C41%44 4C4I f^rsf 
fbf¥M1 ¥44t9 '£r4*|=®1 C44 «l44'»tt4^ 

C441 4h I 4^4t4 -t^l4l4 

«(’^i¥4¥1 ^441 ¥4 Wl^ 4C4^ 4t?l I f¥l 
C4 41^ C¥t¥, ¥9 4f4‘1tr4 C4l% '« C4tt’f4 
C4 ¥¥4 ¥ C-ltS^4 4r4*ff^ ¥4. «»4¥t9 

4C¥ B^r4C-l4® rBf¥<.4¥mai4^ *r4J¥ 

nr454 I 'sirsi¥ 444 'Blt4t4 ^5lf«sa 

¥ ¥t1^C'f fBf¥«v4l¥4 4t4t¥ ¥| ¥¥^ 

*tf4ftf«4 ^54 ¥a 4ti:¥ I ¥^ «f¥t4 

«}h®tr4¥ fBf¥<.4t ¥ »,«f5< ¥l¥l^¥4 f¥| 
¥^'44 ¥t<t¥T^ ¥?4t4 4J4¥t¥ C¥ 

¥^ f^4<¥ ¥ f4914144 *tf4*l^, ^1 ¥^ 
^tr.nt54l C«lfC¥ ’l¥t’9f^ ¥54144 ¥41 4tC4 I 
C't¥5 4Jtf4 ¥l^t4lt'fl, C4i:¥^ ¥4 f44b 
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[ 23-r 7 ^ 


mn >8rrf 

^5511 CH «f«Tt«J>9l1f '« 

C=|| I 

C’T^C^NT C^ '615 ’Tt»ltS*r«: 

c¥R[?itr»(^'«cyrat^Pi^rfNsi 
»ritf*ic?^, ctrtmtfsfiT tfilc^rr^rstt®, 
^it^tc«ft^5r ^t^t5fC3Ft?Jtl®. ^t^cnc'^iftf^sr 


(1) «rtf^f 

Cf«11 (2) 

f^^l5 ^51 I 

'«iflfr«^ 2 ^^ fbi3 5f3c«i c*r<n ntc< c?, 
jjoftaptJj >4ic’pc3i 

’srtap'Jim *T!pT^ail «i5il^ tfl'l fecf«- 


4' 



m 


V 

< 



uat 



25»^ fsai 


^t^C§tr3Ft9t^^, 5iJtfa{C^^» ^*f"V ( C’fft'!! ^1 

fewir^tni I c^t«JC¥ ^tfl'6 ?ifi^ 

c^ 51HI1 'atfl *l'5ft«ca ^iwJ 
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I ^^r=»a «itm- 

'« cf^’f'5 

fci njfl 

C’f 'e^»f*l 'si’1^1 

sTcir c^ar 

^f>^ 4r<rts« I '8itwt55ft«f’?^ 

f«^*Ttc=T ^1 «fnc?& c3Si\'f«' 

c^mzw f-.-?« ^?i 

tff-lf^'5 50 1^’F I 

iflt '«r»f«rr^*a;f *(w 

«rf "snc^ m ^t«*r 'sr^s i 4waj 

^CHpOaS 9tSl =fl§C^9 ^t5TC»I 

£^tl*J3 3?t*lUiI^l 

Vi I C^T '<l| f^«*f 

V I Jjt 

c4, f^^ci fir«)t"itfl wu 

»fls|f^ Tti 

«t5l I «i[tl’\t5J 

CJfCaB c«ttc>«<ftf«f=l, C3Ft«l^^> 

stfw aja^tw ^f^itf-t® 

nt^ai ^ta I 

wir^at««ffi*^9 a^icarcna c’Fcaj «frat^ 
rBfa'«.»it-naif«c^ c¥t5» '«^caa ^»i^f4- 

«rf«cata-aF*ia5ta ^n ff« «f«(t5i^; 

f^itfa5t-4ati? «iau«twa 
^na «tw®tca i «iil fttHfasi- 

t5j«; atft»\^5catf^c®c«fa 
^^¥fft®tc¥ fsifs ¥ra I ¥tc«i^ »itlc«ri- 

'afcaa ajaatia f^li- 


fiisr «tf«c?itcaa cara aat ^tat^^cat^csiwa 
»r^ata¥t^^ tfrasiisa aa i ▼m c¥t¥ 
«fatcat^a 5ii-«rf¥caa5( 
aa I ??^at^ fiJiacaa aTt*itta 

f^fetf*i5(-f^¥ai '6g5'®f»n 
t5 5ia *fl:aa 'siaatcJia at*?- 

ft<fa*f'« '5f^:*fa fa5ta*Ttc*i^ i 

'sitata a'sa'wfai fac-ia '»*la 

S^Cflttna C¥C<1I (Topical 

or local) « 2f*ft^a¥ (Systemic) *faif^ca5 

f5f¥^5ii-5Fn:«a atf^ata all?- 

c¥n^a:ar®fl ajaata® ^tntf^fiiap ^ 9 [- 
ataa i fai 4»pi c^caf <sfiai:=ra 
>Tt<¥«t «rifta''»if«¥ at^a «ff«- 

ca«fi5fa faataa-nca afaa^^rsia §na acatl 
fsi^a^»t I ¥tc«i^ ^rtrntaj 

aarf^a afai cNn® afa «fata-a(f%¥ 
5ii^a < 2 if%f^aTt¥ »!taa ^ar® a^a ai aa, 
®tac»i i^^^faa ^;5®i stcaa fana 
^t^aa*2< ai ^ht««a nf^a^a »itfa® ^ar® 
ntca ai i 

^®4ia cac¥ ^ 

«i5{ntaa ¥ai atta ca, ajffaa at<¥ 
ftfa^ata aft^ «rcat«fa—alSf caNft<a, 
^ta ¥tai a"of¥® aataa wta « 

•ifai-rca acatafjg! '^aatfa «rcauna ca^- 
¥^i *iiaN ^tcaa flmttna na caat«ma 
afs® f#at¥¥tn aac¥ afacna wfa i ¥tcafl 
f^^tf^aa €i6tcaa atai a« ai 

a- 2 ftatfa® aw ajaaliaa wtai, aaaa ai 

€lf®a® af^aa^rata aaaa ai «aaa«f*ltat 

atalaja a^a«^caa\ 'e^aa 

«iafa aiaatta 'avatar «rrf^a ainaal aa 
ai,^naa f^fa«.»ita >Taap!taj naa 
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I 5f^#^i 

c^ra F^wtcn?! ^•f^'«! f^5ii- 


ftw!^ [ 23n Tq »r^tn 

«rt« f5f>«.3TW *tirr>K '« »rtftqT 

qf^i cbN '« cqt% ^cifl 


CMt^rfCWS Ff^J^ Tl ^f|c5T^ 


«i'9« fesurq?! 5F<n c»ft<ft'i'»s[ 

^fqis =¥'*n i qtsjcqq 

n«3 ^tc®f ^fataf^lf^) 

’OX S[*f 

*t«*ft»!=f ’F9C^ C«TC»l I 

cwr*i #^t5i ^tc^ra 

«i'5tq I '=r5t^ 

•fqif® VC3 q^xfl q’si cq^fc^l qts i 

#t5i 

qt^cq®? (Silage) qc»i I C^ 'cit'Jtca >Tt^C»l«r 
^sl ^tC¥ q»11 ^5 <Silo) I 

c^rcH qt^l «fc?t*9ri»5ii5 c’ti- 
<f1« ¥31 ^3 -1 ; *fC*1 no- 

nt»isr X5^ ¥^q ^C3 *fc? i ^3«5tfq¥ 

•r^fsc^ s^cqs #^t5i qtq ¥C3 

q^3qF»t ¥3w <a|&¥fl ’Txw qfiqq stf^qi 
cq^tiqi »T^3 I §nta ¥t5i 

qt^q cqt^trss qaftq qtc¥ i 

«tg3 nfsqtt*! 

qtrq^ ^tsi ^31 ^i^9[\ c^»r firqtqqs; 

cqf*t3t3, (Oat), caft3t3, ^1 o*}5 

^t^3 qtq ’Tt^r»!q ^«f33 *tiq' fe*r:3t% i 
’o{5®ft^3 qtcq c«itfecq3 c^n*! qt¥t3 

»nr¥ C3ft3t3. ^^1 qcflf fqfiiq 

^«f3 ¥31 [ »rt^C9^8f ^«f33 «fC^ 

qtl»T qq qt¥l q3¥t3 I Of cql qtiq 


3t£3I9 qi 3t¥t3 ^1 

^®fa3 *t:¥ '5i?*i£qt^ i r«£3 fqf«fl «r¥t3 
qfq ¥^fqq ’fa ¥t^c»i »ff^£:»ic«f3 ^*fC3t% 

^3, ^1 3»\1 3C«^1 1 


qfcna qfq 

¥t^3ta fqq 

qtataa w 

cqf^ata 

60-65 „ 

aqt*! 

^a^fa 


65-75 ” 

qfqta §3 «to- 
f^a ^laata 

^li 

65-70 ^ 

» 

csftata 

80-90 • 

f*i 'at’rata 


qqa 


qt^cqi C33tcq 3f«i wta 

’j’Staqi cq^ <«qq 3ft3^ 6-9 ^i> 

^ac's ^C3 1 

nt¥l ¥ai 3a¥ta I »aa ’fc^a f»ota 

3tro at^caa Bf»i f^Z's qt ntcai •at 

qti5 C3i¥ ¥1^^; li-2 I 

¥ai 3a¥ta i «r3, ^spiti »r3tq <a3^ Mr 
€tt^a fifta f®q o3 foai ?afta i aacna 
mlwtc¥ qt^t*n 3t»ii <aft^ «rft¥ 
fafsa 33133 »rt^c*i«f 

i C3«iq-<i) 3t¥t3 *rt^c»il—<ir« ^tl^a 


•C3¥»I COl^tl^ fCaiW, ¥filft«1-37 
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6/7 ^ ^ft^l I5f, (2) 

’Tt^CTI—««r5 «(tN 

^ ▼^rs fl, (3) (Tower 

silo)»«'«(»» ^1 ^'sfa I 

?(>Ttr»il 'or^’^t? 1-1^" 

^rr® I cutfe c<t^ 'SitiS 

nc'^w ^C’t, 

^1 I f«F« 

'Bt*! 511 ^^91 

5il I c^t^ 

'ar^’?t5 5t?:*f '^*1 «t«ti 

I <4:® •f^c^ 'Bitii 

<tt«^tc® f? 511 5f^ ’T^t^sit'e 

I 'afia n? ntciif? 

®t9i®tc^r ♦n Jitf^ti f^zi5 5f, <4c® 

>1=8^ c=^ffla Tf* I ^tfl*i «m5r^ 

^t®t5T f’lf®! 

'ortaF*ic*l 'it’T 5»^ i?cs I 
^t^T ^75 n*^ ®f® *nj 

2-2i ^ni dz^ f?c® vi i 

4 ^r«[ ftftn 

f*fa <«¥ ^l?t*itfS c»i^n f?r® i n^l5 
4/5 5n;5 ^»r ^f%® i 

f«r5i nr« ^tin ^»f c^fc^i JitiSi 
^1^9! c?ti ^ti I nl ^irWfg 

fVt’® fj, ^tr$ ?t«fi Ti 

^•1 i® =11 *rtw I ' 

c?^?! vf»i; ®t^ #w wi:»i »rt^c»i«f 

5|^ SJC® nk^ 311 I «(5C^fl 3Tt^C9fW 

c^r^i:^ C3ft3it^ ^t!S?r, Pifl ^rsm 
nt? <nn«\ ?jcs5 ^ ^t®t<f^rl.i 
‘ot 3Tttc»iw c^c¥ «i¥ fir¥t?f 
M® I 70-80 f^C3f 9lt^C9R:W 


nf«f® fn I «rnit¥3i «i55»rta »it^?:»i^ 
c¥r¥ c« ¥c?[ ®^t3ii to wN 

¥111 a?:® Prr® i 

^tc^rw c¥t^'»f»i 

««¥ »!3ini tt’f-Sfllt’T f4r$ '¥13® , ¥ri 
^ ®t^t®tf? ¥firi¥31 C317 ¥ ¥l^i{ ®t^ai- 
¥ft^® *lffl®TN ¥Til I 3ir«lT 

¥t¥tf^¥¥tC^ ¥31^ '¥f%l^31 fl 

mK <ilC® C¥T31 ¥®t¥ ^f¥ nil 311 I ¥tll*« 
'¥f%r¥3f ¥-h5i ¥®t¥ t® ntrn 3111 
Jpirf 'Bra '2f¥®¥t?t 55Ttr^f??t«f¥ (Acid 
forming bacteria) 'ar¥l®tf^¥®1t^ 

^f¥ cm® ^tc¥ I ¥ri 

<Slf® <JfIt3( 3ftlc¥i:¥« ¥lf¥ f^pHR 
^Ttr^to ¥¥f5l vii^ 

¥t^c*ifi5r« ■i#fltc¥ c®r¥ ¥Tt¥l5¥ 

«iJtPr®, «iTtPr(8¥ 'BfitPi® « 'BrTt9it¥tf¥ 
^®fif ¥C9 I ¥JtPp5«f9i «icit«r^ir, 
in '¥¥ C¥t3T =?Jtr^f5lta l|f¥ 

mlf® ¥15 -iic® >lt^C9i8f n5l ¥ ^^¥- 
ya* I 5ir!i 'Bif®to «ijtf>f® ^®f5 ¥5, 
®t3r fermentation ¥5 <*5^ ms ¥»r5 
«rfen 5¥ m5 5t5 1 5t®t*j =ri i?¥c»i^ 
>lt^C¥C®r5 ¥t'S«1t5^ ¥C31¥to *K¥ 

5^>lt5 If1l¥ I 5pr ilti:»r arc*™ •ffifiltl C5^ 
¥tC¥, ®tm91 fermentation i^¥ H® ¥1 
311 I ¥C® ¥rt¥|5¥ 51 BfTtPliSW 5fjtf3rc»¥ 
nfi5C^ f5^tf5¥ 'BJftto ^<>*11 ¥1, 51 
5tin:9R:¥F5 5t5J'9*rt5i^ 5^ ¥15 l W5 

5t^C9itc® 100* ■¥!. ®tn 5^5t31 5tC¥ I 
5tC55 C«rtf5C55 5ttC5iaF ^®f55 *f5if®r® 
f¥i *rf55tc*l 3r^ ¥5, ¥r5« ^9lw ¥t¥- 

1^ ¥tr¥ I 

^tlc^cira carflf5¥t5—(1) ?rt? 
C5’«^ 5t^C«19r C¥5C® 51? C5®^ 5015 
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I '<g^?r ^t’TTF 113* ’VI. 
‘111 •(ic*I?i ’itl- 

C»ia(r v?i fj I 

(2) 5rtlt*isf— 

fror 

vm 1 »fl| »iilr»T«F 80*-i04* 

’FI. «tr*f VII «utf3i® 

^trv vw (iii^ »3fsife 5tvi nt'svi I 

(3) -fc^ u(| vvw? aitl- 

c»i«f tvl VI ittv cvi’v i 

vtvti ^ft^TVIv «rvThr vt*r ^tl- 
c»rf:^ 5T^vv'«i VV1 vvi ’Tisr vc$v osl 
’!tlc»ic«fi 5fi ^v| I ‘nl wc«rv 

’Ttirvcvr 'srt? v^vTvf ^tcv i ‘nl 

’TtlC’W ’TfBf’tfPT I 

(4) Iv 5ft|^af—CV®^ 
VI«V I ^tCSTV ® til VVftWI «iv^tll CVf^l 

vvf VV I fv^ltfv¥ «I7tf*I® V'^irtV 

vtrvf vc»i ml 5!tli»iif ^tvrtr»!i i 

(5) 3itlc»i«r-~^lwtr® vt®t^ 
fvw ’rtl:»iBF c^w nttv M i vt:»i 
fiat^ ^ ’Ttlr^w VI I ’Ttlrvtv 

VI f^vtvlv ‘111 vvm >Ttli»iBf w I 

‘flU® ifi v'^vtv I ml v?riv 

ntl:*i’5F ’Tt^kvf ^mvtcv ^fvtvi V? I 

(6) m. '«vtl. f^. ’Itlr»iw—stvtv®: flv- 

VV1 vv I sitiwtr® vPr 
’vvvtfl »rvv ^5 ^TtvfUfv’f vi vtl- 

C5tlJFtfv=V viTtf^® fvfnCTT ff I WZ^f 
cv cvtv «rvtv vitf Ifirn vi vist^ ^ cnr® 

ntiv 5rj I 

j^tlw ^ntrvv vt® I »« VI®- 

<9^ VCV VtC’fV mf^ '4V^ 


fvf®v vw view ®*rtViT*tv Ivfl 

vvm vtlcvitf «r^?r vfavtv 1vri?tfvv-m ^ 
f® vtr® I vllw® fvwu® 1 nvtfl 
*r® WV Non-legume Vt®- 

®vT <5rv*i ®tv ®vv mrw c®tivvi®i cvvi 
Off I ml vvrv vtlivvf cv«r Invtit 
fvrv^v I vticvrvrv ^«FV (Organic 
acid) nvtfl •f®V ®Ci VI I VtVV 'I 

®rjrvvt< nfvvtrvv vvv ntw^c® 
vv I mvi *t#vtv v®l ml ^mv ^ic® vt® 
flvtiv vjwtv ®rv I vticvvr vjwtci ^vi 
Vt^tCVl V«V I tf 1 Vt^PTV 

®tv® vcv vmm vt® fvvtcv 
vticv® vjvvts ®vi vv 1 vt® fivtcv 

»rtlcv«f v^?i fvwfvv®® Ivtcv «r®® ®vi 
Iffe®, v^vt vvv^evv mvfi? fviw ^tvi vcv 
vtcv I vvtcvi ntvi ® ®t®tvvi vticv® 
wtfv v®r® evt® c>f«fi I fvivt®* 

.vfvvti:*! vtliv® fvfmi wtfv *r®v vi®- 
®t^®tv evtv ®vi Ift®— 

^?fv® 25-35 ♦rtl^ 

fintv (Heifer) „ 15-20 * 

W? » 30-50 * 

itW * 2 , 

vtlcvr®v 1. ®v wrs 

vvrvi cv C¥tv v^c® fvc-rv®: vt ««t?v 

mi8 mv|8 few view ivtrvi Vt® I 2. vrtVtfl 
vvfi® vtr® v»f® vtcw v^ VT» 
^tr®e ’itlevif ®ii v®v i 3. fvf^ 
vitvvt«iti vw vf «r®® ¥11 
^vv vrf® vvwl ntlevw ¥fi w ( 
4. flfwl mvt¥ti vvf ®Tf® ¥[« vrti’tti 
vtlcv^t fivtev v^vvv ¥11 v«v i 





C^. fauit^flis Critical 

‘•I’T C*^\l6C» fa^T^-«rf^ 

^^nt»rw ^Ta« »T*fi csrta i 

>f^^t*ff6 »rt«fta*i 

catntc^ cntafi^i fVi(i wtOr sfi, fawf^. 

Alta'S 'ifi-src^a 

>iw acafe ^Hta ^caff»i i ’Ttam 
c*it^— 4*fiT fr, ’Ttat«*i fawtc^ifl \Vi -' 
ft^l'flt« 6t^ca=T—faait^a an 

Critical ista ? 

faart^a "{a?{5fl mw fawt^i 
i fac-ia ajaTita caffsT ^r*p 
f^ifaFal Vi^tz^ fca ^caf, «ca cf{t fac-ta 
ajaiT*ia a'’?^caf faafi%a aca W'eai 
cac^ ntca I afa caffsr aMtafa^ faf^ai 

ija. ^ca r7r^r¥ atatafa^ 
faajt^a a»ii ^ i «ita afa c^ta ara^ 
^ai fa, atrs naat^c^ cscar ^<-f< 5 < ^ai 
ata taa^ wtataa ata §!■» ^t*na «rar cata 
'stta aintifa^ aFta f tew "itnieai w aii 
^ea ajaattw ntaatifaw faajt^a 

ai ftait^a aai aa i »itataa atatafaw 
fatwata ?»iata naatl, fa|< afaata ajtntafel 

wl8w <aaa wr« wtfaaft atatfanfwe 
wcaar ca*l!i wtew^ ntaatafaw taajt^ 
^«fa 5fac^ caaa wf«« aaK-fawt^a 
weatwa. ca^afa wcatwa wfwai tfiia*|atcia'« I 
'^’la atatfintw wtatcaa can 


fagata wtea neaaata mz^ 
ftacf w^aai afaa faait^ai ><15 'stai- 
ntaatafaw aeaaai cwcwCBArc) i 

^ta cafaa ^'sfa fcaii aiaatfaaf 
fa^Tv ^«.ataraa ^zw ^tac^a ^aa *fta- 
atafaf^ faajt^a i «iia fa^ia ^•vntaeaa 
wa«i ■srta 380 caat^at^ i «ia nra atii 
«r«K aHff (at«r?ta) ^ a^aawca (at^) 
ff^a « '^^a faiit^a ^«faa aftw 'wtaw 
fea cacf i wtew «ta^ ca ataata- 
fa^ afwtc^ caa ^faea cacf. -ae^ c^fa acw? 

I 

<a c^i caa «tae«a faajt^caa wai i •aaa 
wtwtfaf!stca^ «ra wtea ca, 
naati eae^ fV'stea >«« 
ftwr afw 'aa^i ffateaa at^ffcar 

srsa afv aa?:w t'at^i^fe i5 ataai wai 
cac« *rtca I naat^caaPlcaa fa^stwa (Fission) 
aatw aai aaea^ aacf 'wtareaa 

araai wra<F "ni fca atta i »iiaf8 t^cafa- 
atiaa (U-235) c^aftacw ^anr« ^^caa 
atai wtatw wac^r U-235-4a c^apla 
<aa^ Kt»2) ati 

4a\ we«f *!ew cafaci wtea f«a{i» fa^^a f 
^tweaa wc»i ca *i1v ntwi ata (^t^a- 
It^caa ara-nf^ cacw ai afar®a wtata 
tt^ti aE= a me*), ^a af«ata ^tta 200 
fafitaa ^c>»a^a cart^ w<fK 200 x r6 x 

♦aata-f^ta ^'sta, fa^ wtfa^a waaw, 
wfawtwt~53 
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10"*^ 3-2 X10" * «rtf I 

»T^*n N-tilfl (Avogadro 

number) ?[t?l 'S‘1 ^?f1 ^tv, >iiv •arit*! 

c<fc^ «ft?t nf?*it*r f t?tc^ 

1*93 X10^° 'Bit< I 45? f^FCsit-JfJt*i r«r?s^ 

U-235 c=f'siil ’It?, '®tc«iic?f «it« 

nffl*lt^ 'oit’i’F «ft? 8 21X 

10®® 'Bjt’f 'srt? 2 X10* ® f^r?it^Jt?i?t I 
Ul^ ^t*r, 20,000 0 ^ i8. |3. f«rc’ift?C‘T? 

C? 'Sixn? ^?, «ft? I 'S^ 

=1?. c^f«ii c’ti:^ CT, 

*ii:?7 45F U-235-jq? 

®if3:? c? ^te?i ?!?, ^ta *lfa*ft‘T 

-fit? 2500 jp?9i1 cnt^tata ^<.*15 
faSTVHf^a i ca CB^kaa *ir*fT 415 
'5t*r 

4rc?t«p5r, ^1 cat? ?? ^t^c^ 'srr^ c?^ 

cataitata i 4aa ^tcna 

^n\ I ca U-235-c^ osc?r ^ain ■'Stn 
•ft's?! at?, caf5 'srt^icsi =Tt?taa naff 

a?, cai5 ciJ'wf®? ’taK 4?^ ^|a faai’? 4aa 

?ii atgac^ caNar^ ai 
*1^ ^ta caa i 4*!a fancaa ^ai c^ca fata 
’?t«r ’pai ca al^a, sr^csrl «i?ata 
^ai ata i 

^ait^caa Critical ’•i^^ta ajt*fta^1 ca-f 
I ^t^ cat? ?a 4^ »i^at^fl5t’a 
fac-ra wa facal 4tBta ?Fai acaftsii 
4aii5 U-235 c<fafftcaa f^istsfcaa a*:*! ^ 
fafe§caa ^t^tcai afa '»it? 4^1$ naatH: 
ca^arlcaa f<^i«ia a^tcai >r?ga ^a, ac»! 
^taai af»i faajt^caa acai 4?; '^fa'«aS|,^ 

.«5a(l9I-€rf^al (Self-sus>taiuing chain reac¬ 
tion) acac^ 4?-\ fa?Tt^9f6'8 Critical 

n^a own c«tk5ti i a^ii ^:?ct ca, 


c^ta fa^tsja’pa *twtc<a ( caaa U-235 ) 
c=^#ac^ afa fa^^caa ^itatiai "siNt^ 
^ai aa, ^ca •fat?:<a casa^a ^-'stc’f 
ata 4a^ fjpg aja t^^tcaa^ =?(^ aa i 
4^ a^a fa^la^ *ja«fsi-«tf®al atca 
4?^ atcn atcn 4^ «rf5fana ^<’?ta*l ^ta i 
«itff«a ^^c^faatra iiiaal -sita 99*3 
®N atra u***® 'sitlcati^tn, af?! 07 
^it^catt^W U®^® I u®®® ^t^al- 
c^tcna caaftaca fa^Scaa atsi ^tat^ 
aca U®*®-4a a^ a'ai aa^ aai 

^tl ca aa fa^la U®“®-ca «iNt^ aca, ca* 
'©f^ca U®®® ©ca caa 4a\ 4al aca 
, U®®®-4a ca^^a nfaafs'® ^ca a^a ca!?f- 
caa (Pu®®®) i^a I 4'atca ai w cata 
®tca ftait^caa acaj fn^^a a^ ataca 
faf^ai caca cac^ atca i ®*iaa aca> afa a? 
fa^^a (4afei U®®® cai^a ^tac»i ’tc'? 
2'5{S fal^a nt«ai ata) faf^ata ^siaa 
aca, ^ca > 5 ?ii»i-' 2 irapata ^a atsatn® 4aa 
4a^l •I’ttca 4ca ft^^ta ca, aaa '^aa 4a^i 
«fB« fac’^Ftaa a^t'Q ^aisa aa i faf^ai 
aai^ca at'«ai ?1 fa%ata ac*? facaftaa a^l— 
catafet^ «ia'®nc’a itiijtf^i) aa i 4aa 
ai^laal ija aca 4aa 4a^ 'eiaata faf^ai 
Pt^itcai «fcatafa, aaa 4afei ca«?ta c«ca 
f^ca caa®iat35 4a^ca^ ©tac^ *it^aT 
aca 4a'v faajt^ca 4^ faraa «ia’^ta ^ita 
c?'eai acac^ Critical i faajt^caa acat 
aaa 4ai6 U®®®-4a caajta c©ca ’tc^? 4caa 
cBca aa a^a casptaca ©tac^ at^aj aca, 
^aaata ^aitca Sub-critical 4?^ aaa 4a1- 
faa a^a caaTlaca 'o|arci» aft^tai aca, 

I^tca Supercritical ?jni ^a | nta- 
atafaa faajt^ca Sub-critical © Super* 
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critical ^*11 ^mi 

?t«ri ifT, ^ =n ^c»! fiwTtt? 51^ 

^■r *6 

ifvfl I 

5^:9 f5!i(if^?i ^t%T«i •ac^ 

f^«tsfc=r I sft*it4t I 

=^?1 ^T, ^1 »Tt«ft?*l 
^ir« >rw U*®' •ltk’ftcfet*f{5 072 

iiff «ftc^ I U * ® 

^t^c»TTc^ttn C5f^ 
nw f^ciJi®Tc^ ^nc^t% I 

(Pu»3 9) 

c’Ttc^n r^’Tfc^ 

c^c^ nti?[ I fsnji^c^ 

^faf ^:»\i 

5p«t I «ilJf¥t^^, nt«(t«*l at^, m 
(DjO) '®{it^l 'A'^ »{« 

■♦laf ¥«‘«ttC*F I 51^1 

'Stcn^ »?f5 (i;c^ it'al «ri:?r 

COa ( ®tatllt^®). He (f^f^- 
^t*l) ^<r^1 nt<tta*l W\ ^S1 

I c^Tsf ffl^Jt^fl »r*l’r? (Homogene¬ 
ous), ^1 «r*f*l5l'f (Heterogeneous), 
’I’^f »{C«(J « 

I »it<rtfl*f®: DsO (®t?J «r»i) 
f^»ltt^ «Ptif =VC9. ®c^ ffliTt^alS 
A^\ m*i f^ntca 

^ai nii« I 

*i®Ua^a r^’itca aja^ta ^ai Vi, 

'«R=?ta aWi iLi A% 


nam ajai?1 ca »{a faajt^ca a^ata , 

c»r9f^caf «r»Ta>f'^ faajlla a^i i 

nfaaTa att 

ai caa, "oitatcaa caca u^a can «?®ta '•atcf i 
ca atc^ta a'^atca . ca ®tca ajaatfaa 
ataatafaa if%a ajaata cat^i? 
afi^, catf®ca& fac^fac^a ac®— 

‘a^tca a fata 'sftatal' aa^H a^caa 
acaj facta atfia ^^cafaatiaa aae t'twtia 
«Jta caca ef^n faf^aa fea i ^^ca- 
faatcaa afaairaa aai c®ca| 

fa®i^ai aj^a a^a f5?jj 

acacia i 'oat aw sffa 

(Pu““ A^\ U'-'^®) 'tl'aai 'sftcal ^cait 

I faS^caa a Wear 

a'ta fa®t^a a^rcai a^a aa i ai, 

ca fa^tcaa tfai c^affaca? 

«ittf'® ?ia, U*®® cafSc^ w faa fai?- 
fa^f^aia faait^tcaa aaj ffca a^ 
^c^lfaata c^sftca ^a— 


93 U*®® + 

0 

t 

I 

«a 

0 

jU*®** + Lk; 


->► 93Npa®« 

+ e" 



(T=23fafa^) 

95Np3®“ —i. ,,Pa-® 

+e- 



(T-2-3fira) 

e4Pu“®»-► 

+ aHe® 


(T-25000 

1940 McMjllan »aa\ Abelson 

a^a ca'ffn^ tafc<4 atita c*fcaa i at« 
ntsaHfaf aWl (Atomic number-2) 
93 ( 'H^ a^a caVfat *taTc<9 ata can- 
fefaata (Np) i ta^§ca« 

a^w '^ai <£ftta cTOa osU^®®, cai5 
«itt*l fafel flfti ®]tn ftfl 9iNp,*®‘'-*i|. 



414 


wm « TOW 123-r 


*11^ «rf5 23 f^fsr^ I 'it«l w 

c^, s3Np*8® «rfrn 

^ti 'sjtn TO nRj- 

^ «ii5T^ csf’? ‘^^ttn’^1 

C^^—«rrt 23 ffiTl uq^ BiPu®^® 

^Pf^i ^jtn TO 9 sU’***"'< 
^nt«fai5 ^tfi^ '5fC5(^ 

c^ I ^Wc9^ 3T*ni «rfi 
0 4Pu®’"-c^ 

^al ’i^’T 3P® '« 

f^^$CST9 oqt^ ^W'Q C^® *TtC^ I 

«ii®tc^f Th®®®-c:^ 

^ZJ ^ ’Tn^JI ®lflf'e 

^91IJCTO I 

nt9t9 *f9 ft9Tt^C99 
«rt9 5j^^5t wrt^® 49^ af>ii T^9\ 

Fast Breeder Reactor I Breeder 11^9 
^<"-C9 aj’Sl ^U ’FC9 I 

^t*{9i nftc<9 C9 c^tn 
•tt^t9t9 %C8t<rTOff, i1®t9 f99Jl- 

^C9 ®1 9^91 »fS9l *r9»rft« 

^tTO ^ >J®tt9l?C99 

’ftftnj 9F99t9 «rr8t«f!T 9[9 =?1 9C*^| 

«rt^9 f99Jt^9I9f ^t9 tott9 

9»n ^ I '•t f99rt^C99 5?t9 CTO^ C9t9n 

9t9 C9, <fl9 *lC9j| S^Wt^ ^5f9 I 

®t^ i?9, '■lf®f9V CTO 

C9C® ntC9 I 3lt«(t99 f99Jt^C9 9f*r« 
^C9 ^tc^. 9^119- 

C9"t ®j5«l I ^®t9 ffl9Tt^C9 
^t»lt^ ^®f99 9lt*(t9^1 «t9^ ®*l«.- 
#t9 I TO ^91 «tr® f9®tTO f®J?|5 

*rtC®f, 9^9 <il9 2'5 I ifr«(J 

<il9tB •5^-«rf^9l bH 9tTO 996 9C9 I 


f9®Hf5 U ® ® ®TO Pu ® • ®"«ll ¥C9 

'9t»rr9^9 996 C9tntt9 I 'f 
®tC9 U®*® C9C9f ^f®f9®' 9lWt^ Pu*®® 
«r^® 95919 I »i}t9C=6 9?C®f^ C9t9ri 9tlif 
C9. »«¥f5 U®®®-<1I9 n99tl 995 ^C*!® ^{B 
Pu*®® *f99tl 91*^ 49^ 49 TO'<’6(8 
^f®f9®' ^m9*f 999tll, TOtltC^t 91991 
9^*9 I C991 9tC«e C9. ^(59 C9'^ 

f9^9 flt9f9’6 f9f^9t9 ^®f9 9W^ 

a?r9l^9 995 ^t^t'e 

f99Tl^C99 9C9l| «f9l ( xt 'aif®r9®5 

*9f9|-9^ <93^ f99JttC9 9J9S?t9 99t« 9«9 | 
49 TO 35r9t4\9 ^®t9 •'«IC9S6t<.C9 ^9tc:it« 
9«9 I 

^WC99 CTO 9^®I U®®®-49 C9-I 

'9®t9 «1TOI 4TO^ 49tC9 ^®t9 

f99Jt%C99 !2|C9t«f9^9®1 TO^9t^ 1 49 

9919 «J9l9 C9, «rf9tC»f9 C9C9 *?t5^ 

99^'*Pl5i9^®tC9 49(5 ^®t9 f99Jl^9 

^®f9 ^C® 5C»1C1S I 4^ 9Tt9tC9 3^11919 

^•T 9[TOtf9®t« 9t«9l 9tC9 I 4^1 ^5f9 

TO ^91199 CTO C9 «f^9 €rtff®9f C9tf99T9 
(Th«®2)9t9Cl, ®TO U*®®®-C® 9i9Wf9® 
TO '9r9t55*t9 9nX9f 9J9^t9 9^91 9fC9 

49^ ^feC9f99tC99 WSI 'Blt9tCW9 C9C-19 

999®^ nt99t9f9f 9Ft^^5t f9f9® ¥9C® 
*tt9C9 91 I 

9t9t99 f99Jll9 ^9991 ¥t^ 2^t9 

f99Jt^9, C9feT9 ¥91^ 991 9t¥ 91 C¥9, 4W9 
«19t9 ¥t¥ ^C»i1 f95T9-9f%’ ^^9t99 ¥91 I 
9C999t9rC9 «19» «lt9¥l 

f9f«9 C9f®'« 'Slt^C’Ttcfefn ?®f9 ¥9t^ 

f99Xl^C99 49t9 ¥t¥ I lf®9C9jt ®t9r®9 
®t9l nt9*!t*rf9¥ 919991 C¥IV (BARC) 
’¥C9¥ Cir®¥ «lt^C9tC^tn ^®r9 ¥9l ^C¥ 
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cwTii Btfkwi f^rt5CT'« f^mr^ *rtitr5(i i ^>rHl =<f«i nti, 'aI 

t f^8 ^9 *f«rt<C¥ f^«R- Sf^=T ftf^ltC99 »lt9ll9T '*9^9 

C9ftT (Fissionable) •nrtr< nf9*r^ ¥9t^ ntfliltfPnif Wtf’Fl 

f99Jt^9 9^1^ I <113^ ft’T 


^(f VQ 

N 


c^u 9[nb c»it9i, ^91 «r^ 

*fC9T ^*l,'V9t»r 'flf f5 I ’PI.’V9t»r 
9t9*l, *9iC’a9 

’1^9, ^9159 «r'?f%9 c'^i'cii 

i<^|g «rc9t9r^f I cflt’f 

«lf«i:9tW'« »Tt?t9I ^C9 

^nw I '9^ Jiti9 ^f¥CT9^ sn, «rtPfr9C9'« 
9t?, (tt^ «f^9 5ticjf 9^¥9t>r 

I ¥^9t»r •rrt 

f®si C9fc=f c«rTf599irn I «it9 

nrt *itl5 9F3xc^9itn i 
fitftfl w^zwi »lt9 9t^l 99R 

JJtISs ¥>1,C9F^ >« fefiwt 

f^nr ^-5ti ¥<11 9¥fi I ¥>t:¥^ 

’Its ^ sitiSrs^ C9 9ttc¥ 

'®1 =»t, C¥t^ ¥9. C¥W'« 91 C9^| 
^t9tc?9 CW9 9ti5r^ ¥^t^ •ffSNtl 
C?91 9t9 I ¥19 9tf5t¥ ¥JlC¥fe C9^ 
C9 ¥1 *{:w >rf¥«rt*fj ^:9, 

‘*199 C¥t9 ^■5I¥1 C9| I ^t9t9 ¥%¥ 

Ht9 ¥9C»I^ C9 ¥t9 

991>t| *ftir9, ¥t¥ 99 ( 9rf99 

¥»1C¥Cfel =9t9tW ^l%T 


9t9tft * 

<an?*l ¥9t¥ ntn «rt9 9t^^ ¥¥¥¥f8f 

^r^Thl 9t}5 9¥9 ¥C9 9t99, 

91 ^tos *tr¥ >5l9*l ¥91 9¥9 99 9l I 9tf59 
99R ¥R-9t91 ¥9iC¥^^ ¥f9-f99rr9*tC99 
¥tt¥ »«¥ f99t^ 99^ ^Cf ftf^r9f¥9 I 
’^199, ^9¥ 9t{5r$^ C991 C9T1 C9, 

«-g9 *1^919 ¥^¥^ 9t¥l 9r^¥ fetlT 
^1 <afl^9 ¥9C¥ *ftr9 91, 9t9 ¥19 

¥9-^9 9t9*l ¥99t9 ¥9¥t¥ ft9 
C9r¥ 9U¥l ¥t^ ¥f9-f^t^9l •r9*t¥1- 
f99\¥l ¥9l¥ 9t9T99, C¥99 ¥C9 9ti89 

9C9-9t91 ¥9i:¥^r¥ ¥C9 ^feC99 

9^9¥J ¥91 9t9 t ¥19 ¥ftf9f¥ 
fC9l 9I9¥ «J¥t9 ’f¥f¥ I 
9ti5:¥ ¥9C¥fe 9tt¥ «r9t9¥: f¥9 «f¥tt9— 
(1.) 9ll8C¥ W^f 3f9l ff9tl9, 9t9 9ft9tt 
t9^9t9m, (2) ^«F9 99tC< (3) ^^¥9 
¥ f9f¥9 «r¥t9 «lt¥9 99tC<9 9tl1 
C9tf^¥ ¥9?¥t>¥Cn I 

9t^ af9*l f^9tl9 C9 ¥>li:¥fe 

9tl¥, «il¥9t31 C9^t^ ¥19 ^199 

9t9l €99 ¥C9 9tr¥ I ¥9t¥t^ ¥^ af91 
* ¥f9¥t¥l f99(R¥t99 ( 
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I 

sftiSc^ pbytin, nucleic acid, phospho¬ 
lipids 

I ¥Cf=f. 

‘H^sitar ^«^>T =r7, 'sitr^ii «rc5i^ 

•ft's?! ntca I *{t(BcT -sitar^i 

*fhe?1 «f*ft5f^: =fTt’if%'5t3», *fTtnj=r- 
fnit*r, c«iW. 'srjfsjfjffSrsta. 

€t^? €f^t9 C^’f^Cn I UJTf? 

^C9 ^tc4f I 5{tfe c»h, 

Ar^"-h2HvO + H 8 PO 4 

2. ^«r< *r7Ii:¥c^^f 

^*ft^<f•(’ tK pbytin 
>T35filt? ^at'® •ftC3 I 
*il!5?r c«\l9, '5rjl^f^f^?t*r «}^f« 
phytin-C¥ •ffa^Tis 5fr?r 

«rtc^ I 

3. C»!W, ^Jt53f*{^?t*I ■« Sllt^tf^ar 

hydrated oxide-.i;i! 

:—sitfii?ic»iW,^Jt^5rsifsr5t«i 
hydrated oxide, limonite, goethite 

ntw I 

ari?*! >r^*r ^7 1 

4. s(tl6a raontmorillnite, kaolonite, 
illite «r?f® silicate mineral 


( 23«r 7«l >I^<W 

«[7t^f*{f^?t*r '• »fi‘hrt^«F *(^^114 

I 'stl aft®*!® atiSr® >PIC^ 

«rnt»f ^si:»i c»iVf» ’WTtqftfsnrt*! '• siTtwtf^w 
f^f®! «r^5t5 ▼’ic^ ntac’F 

¥Cfl, 

c?p^ ^t^fi '«rc!i¥ c?^l *fti 

c?j, *11:® sn t 

c?^i tv f% §*ftci wlf 

■sj^f^ 

«r<t«. ^fionr w n*fic< nfiti^ 

1 . '« ait^tt^rw® 

wtii 

ai»(;pfni I 

;?i: A1 (Om,HaP04+2H^ 

F'S^l »i1 cflctJ® *1® i 

fiic^cira ^tc? ion 

exchange, adsorption <fff® 'Sff^lt® Wtit 
*115 sttr® *ttw I 

^11 c®i c’W ’itiSrs 

I *rriB'€ mw wU 

^Ff\pf'9z^ ^ «tr<f I atiSc®; 

^Tt»IPr®t*l, JiTtnjC5tf^9t*f, C5Tl1^flt*( 

?>LC ^ ara 

C5ft i Jtif^^ta, sutn wsifkw 

*ft^t"l ^tcfi 

<fl^ *itI§c® ^fnt’f ^ 

¥jt»lf5pit*i-?Tt»fJCi?f*nft>l 
i «*rt«?r ®tn— 

Ca« (POOa + 4H* 


CaCHPO*)^ + 2Ca^^ 
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1970 ] 

’Brar’i?rii ^Tt*t- 

*itl5ci5 <rtcf, 

nwK oxy, hydroxy, 
carbonate, fluor apatite C^h’f 

•rfi‘1^ fl I apatite C»T^ 

Vi, C^ sitfBC'® «tg? nffl’ltlH 'ftr^ I 

c?^i cn*?, "« 

•tfltia »itf5^ «far^%9 

nrs4f«^ I 

»«| 6xed, adsorbed, 

^31 I 


*TWnT wfi^\’pPr«F '»ir« ^ •! 

cnc^ 1 4«i ’fn- 

•st9i sfa c?rf 'oit^^ =fr91 

»jti6c® bsn^ n?K 

UJC?1 

’T'.«rii c»jr*f cnci i 
c'rcfff fvc’j ^f?r?3 

?C9 I ^t^t'91 2^53 »ft<l 

cHz^ «rTrr>T®, «^r« 

^«vnf V I 491 C«lU. 

«f^f59 >TrV f9f^3l 9fC9 «ff8?1 C^^I ^«s*f9 




C9^9 fefic*r9 *fc^l IJC«5 

neutral *itlS I ^9 JffJltS 9l ^ 

^riSc^'® '5ift3Ft^i §fl«r 

vr«i tsf'Ji'hi I 

49t9 cvi\ ^t¥, «ry9%9 

nt«p 

=fai I 

«r^^:, *itl5i® ’rt«, c^*(si—n^ar 

»lt 9 , *rt^, C»ft^i ^®Jtff nsl compost 

«tCTitciti itii I 4^ aft^f ntc^ 4{g9 *rfir- 
*itci *iTf< I 4^ 


9fW 'ftc? I ^C»j C»lV?, «lTi^f«lf49t*l «t^f^ 
4^ afis»i «lt99i 49 *n sitiSa 

’Tc«f c^fsi iw^ fafapai ^9C« •itca 
5111 ¥»lC¥i»e c^it^t^ '»i«t9 

ntra i Jara c^ict f^^- 

*JTC>19 Ijs* 9F?i9t9 ’R'®! fencini cm^- 
fsci^a at«l cw«rf:5it ntcfl i 

«rat:^¥ srtiSr® ^rritn 
fB* i?nfef«c?9 w *1?^- 
I 
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•Ptw « [ 23*^ TH 

2A1 ( 0 H)sHsP 04 + CaO + H\0 » Ca (HBPO 4 ), + 2Al(OH)8 


p «rntc*rfl 

^*rhi?f—iflt 0f[z^ g5( ^rr^tnw^ 

artTB^ ’if^n 5iqi I 'flr'Tr^ 

Fri^i *rt5r^5r, affirm srr^N 

CW^ 4 ^^ Ul? 5Tt«f^®1 

CVt^ I 5Tt^C|rC5r5T Jft5, C’TIIST— 

Hitf? sitfS aRl: 

^ nc^i *itf5s 'BIF®1 

?[nr •fo? I '«rf«r¥t^*r aiT^ 

^5r» •ftr? 5fi I 1 *itf5ci5 c»i\?, 

c^l 

^liwl I nR*it*i ^tsi 

^ ^^irwi ’It? I 


5ff>r? ’itfe? ’tisr ^r® 

micronutrient nf?«ltt*l C*fr® 

fifatrir? *rr2*it‘l f?f^ sjt^trw^r 

>rtc?? wc^ f?f«i •rfif’TfM ^1 i wf^r® 

100 CV.T9- aiTtc’rtf^? ®T??rr? 

^?c«T mw spf*ic« c? ^?(®i ntc?, 

^tC¥ frfffC? 'art5T?t? WC9 110 

ptnN? Tn^ fc? 1 

aff*f? *ff?*it*i 

’if?’(t*i ’Tt:?? ^■®^i p 

^®i 4 5?^ f?>rt? 5?t:5 of«?i 

c’rn I 




ntcaa nfa’iti 


1. 

W «ritC’)ti^?l (Anhydrous ammonia) 

100 C’Ff^ 

148 c^fap 

2. 


100 ,. 

128 „ „ 

3. 


100 ., 

60 „ „ 

4. 


100 „ 

93 „ 

5. 


100 „ 

110 „ 

6. 


100 „ 

80 ., 





f •{m »iN=T to 
fFf«F^»ii-totC5T« ♦fc'3?'« «n? 

«nT I 

3i?ft^t*r^ta[lT -tt^flf^®tiT c^ 

»l^»l '®ni 

cn jff91 ^5^ «itf^ta >iS^£?a 

fill « Tt£^« ^af«f^«frC5T C?T<9f^ aRsi^ 
'srfa^ nfa’sit£*i ^rcafr ^al ?c^ f 

1969 ^*11^ « '«(’tt^ j|tz:»! 

*Jtf<iR c3ifas»ta*6 « 

i(«f9\arc?a 

C^T ^llRnsr® C'St'^l 

I ^^J>t£=T feff <5>^ta cto 'S’^-ca ifa 
ajt*ftca *taif^r^ 

aitcw *Tf»rt:si1 91^ I iii^ iifa 

^•i:»T 'ifatva ^"iSsrtiB at? f?a ^n faaaa 
'Bff^ ^"*1^ tfa c«t»ti w <tc^ f 

??t^"fFN1ai ?t?1? c? nca 
«^fwc«f? ara^ta |f^ f^ta 

fttfaaJtoa cafe’ait?! PT^twa 
fa«t^ai *fa*t?«i-r?a1’Fl stf^icacf? i 
nca 'ajf^ c«ftca Ht? tJtaw'e tt?- 
«nitc3Ta artntca ca^t? ffe asa ?t i caf’^tcat- 
a^lSa ^?t^^ aFt£»j ^at Saf^ 
‘*ia^ itffai^a 

'e »ti:aa*na ajtntta ton a 

'tnt? tom I 


'srtcna'ta catoatfa^ta aa atai aiaata 
afac^?, Kstraa ?trn fyn -a c?'«ai 
^aa^ ca aal5 »!tnrt?i ata^r^i, to 
'®tai aia -ara-^htt? i ntr«fa »Taa 
'iife aarwm atnc^i ?i, ’rta ca-s i 

aatafM-totcaa ^P9iitana ffam aeai 
nar^ acam, c^fa-fa^stcaa ca'm ^fiaan 
'SI aa f?j to«^a^-fa^5t£?a atai jpaaii 
aatatra aafat-fa^3?t« atr'5 

aataaF ar^ ntra, ca^ 'stca •rfaniRi araa 
nai a^am '« alfanfafaarrcarn arnat? 
aai atam i 

c?£*f <aa?; fa£?£*r aatat-f-fairfa '« 
atfanfa faara ca ^ai acam, 
ca ^aiTfaa a^ttaata acata, 
ca aa a'.'Sta ^ca ^aj'st^stca a^ atai 
aa I 'st'Stca •itcaa'« ca^lt 

'« atfanfa faaaa srtatfna wtf? 
a^? acam i «1% ana 75-nt«rta 

facnt^ n !2fan <Jiatc? ajai nmri 
>ra ^ai nH^Ma acaa ’TtntcaT nt^- 
fetcaa tota aa ^a^ nipnitl 

at^iprfvcaia ^na ?^3rcna na a^wa 
aja’?i nai aa i 

aH^^ta ama atatcai 'sartfaa 
tat 'st^ta cacar ca ^ra «itfanta 's §*taa 
^ajtf? f5fna>ri-fa««ta «a^ ’i?yr» 
ca^<a ntcn »itatata >!^aai •itm» c^raff^ 
nca 'STtfeiS «ita»faaf cncwa 
atajca fawt^->ratc«f ntac^a nai ^a^aa^ 
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nfiifi|jii 

^CU I 

sjtsTi ^>3 ^C3 

I C335r—'6 *(^f<Ptn 
^ltf^C3"tfn3t3 ^1133*0 

Clears 3i 

'bjRs i5|3r c^»ra 

f^^tc*f9 C1T«31 I «ff5 >:n!( 

33 ?®rfl I C3i^f3^f3 ^*33 

'4*3jS ij;C33 ^31 3tf5c« n^C«l C3 >f^3tC'®fl 
^7, C>1^ >lN3tC^3 

'il3f iJt 3C33 ^t^tt37 nf33tn 

3t5 \ 

C3[®r3 f^i{fc*r3 nc3 

3:31 fsf^ 

ftc»l3 I f5r33 3C3T 3t6Pta 


t 231 3^, 73 13151 

flficil f33C3^ ^TC33 3C3T ^11 
^f«^1 ; ^<t«s f®C33 CititfB 31 C^CW f^«tC3 
^1^1353 f3?S*ri 3f7l C3C« ntC3, C1^ 13=31 
^t3l ’®lf:itF31 5f3%13 I 

f33t3-f3®t3 '« l^t^tl 13^t3 
^ f3Wt3\ 13^ 13t3tC33 11 'ItCII 

C?flC1 r^:i3 I f3f^« CITFIfl 33J|5« 
It3t^ «{(fmi f3:i^ C3 

11^ ItCfl, ^1 3ftf3C3 Rc13 I 

3^3tC3 1tf>317^ a\in 3t31C1^fl It3tf 
3^13 nf8 3T3i^1« 

^C«f I 11jf6f^«.lt5« UlS 

f3Ci3 3ftcs? iNi:i 3C1 f<'55t3^:?7 ntflii i 
3?t3't1-f3®1t33 Wt33l «i:31 I flsflMl- 
f3^fC33 35 C1*tai^ -ill nt«7l 3tC«t I 
‘ilin3 3ti3 1C7f j5« ^Cal 3^31 fCll I 


jrf^sp »i"pnr >i«.5t? 


^t'1f3 9t8rt3 3lt3 3C3^ 3tl?3 l1^f®3F 
Ilf 1 *n<J 15 3^:3 «ltia^ I fill 1(3311 
Ilf C3 llliff lf^75 3rm *413^ '»1 3^t^- 
3:13 ®fC^ f3®t3 'e ?ftf3lf3f33r3 
1tf3 %3f« It33 3F3l «lC?lt<sr3, Cl f33C3 
3t5i3 3t^ ?1 35133 3C3I f3C13^C3 

’BI3f5^ 5C3C5 I 

fail 35C33 3C3T ^fV^3 af3- 
1-1J1 3^3tC3 31 «itC5, '»t3 fi'^l 5C3 3tC3 I 
^r33°1c-^ C3 lf33t1 affl 3C3C5, Cl ff3 
^rc^ 3^11 >fflC3^ C1^ f311 ^3- 

lMTt3, 3113)3 t1%1 C3^>1C31 3lC3 311 

tll?1tMl33 Sp»lf^C<5 C3C^ ClCl^e ^151 
3lC13 ^13« ^33 fel3 1^t3 I Cl ff3 

flCIF «1f1C3l ^1^ 3155C33 «I?F 


C^l3 ifs 313^:3 31 I 31^ « 4l6l3lC13 1^13 
C3 ^33 1?Ci?^ ^3C® 5C3, Cl^l «533ir3« 1 

^C3 1^®1C« 411fri53f 11C33 13il3 

^C33 <FT1 3l3^ 5C3 ClCl ^3^ C3l3 

C3fl3 Cl'Ci? t5 5C3C5 I 35 

4Jfl3 3l®3 1*1f^ igpf C3C3f 1^^|*h5 
5C^ I 1^1 1'1C33 C3t^ 1C1T3 

i®^F3i 90 «int ii«3i 3ic3f 
C3i:¥ ^I5f3« mil « ^«11-1f C3C3f I 
3^3lC3 1111 « ^^lllf 13;;? C3C3f «rg3 
If3l1c1 5C6f '33^ 3Jl1JC3fl3l3, 

3^1, «131, 3i11, ^^C3r33l3, Ca(1f33. 
ft31, 3lfl «r^f5 Ill'S ICI^ ifiilci 
11S3l 3ti:*3[ I 

^^3 f3fW 35lmi3 ,3l« 'Stfl- 
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^•11^, 1970 3 

'flt n* >1"^^ 

^cicf I srw n^cs'« c’fcis 

^1 I >T?T[3r5 656 200 

f*i^r?[ ^ ^C6 f^c? ^t?{^ 

3T"^«r '>Tt^'fl*l ^C« I f5i-ft»! 

4it5 8Tt«f« nc^ '^u^, 
C>T<ttPf 3T‘*^'r »Ts5rC^9 C^t4 C5kf^ I 

’T=^t5:? 

af»i vfsjc^a 

t<f«w '« 5ta-6(Htcw ^xa^caa ce^t 

f csf I ’i^^cara mn 680lS 

51^1 'art{<n r4»rt9*jti» acacf i 

^tnt^ T-f =5i|ca ^^ta^fiTta 

»t^<)ji ■sjfi aijca ■f'Saiai 25{B ^tca cac^ 
^tC4 I *5r'i 

^«b -{t^ I '®p!^c« '♦Tfa’lfa- 

faiBTcjfa ^flfNsa ifacba »{T51 

gt’f ntc^ fassfiTtc'ra «ita*li i 

-(^'■^qcs^Tncat’ft 'fla^ at^rcafu c<st»\l 
c^jc® 'itca I c£ftiSci?a wi®t^ 

’5«cn'« '®XP5‘2^< ’fp\m >11^*1 

^ac® •itca I c’T facia ^zi ’jfi^la 
itait^ta^sw 4»iT^ta itsstti ai csrtfScaa 
^®ta *j[flci €f^f® ^a| 

aca! ntai t5^ 

'aa^ «ig« nfaatci nl'«at'« afai ®ca 
a^tca ca nfflafi ii?j acaca*, 

atifa ®tfl i®^ai at^i ®tn >2fr® aia 
mar catc^ «itfai ^facti 


Fta a^aata ca ifaa'sai ^ai ?cac^, ®tc® 
atcia §^ntaa «f5?jc® aca^ afaatci cac^ 
atca I 

®ti^t^l fBff«sai-ra^ra^ai ^\cff ata1 
a»a c«acaa ^ac^a! 

faa ^^fral aca atc^F l 
ac^a eta 5ta caca '«! faa ^aa f^atca 
aia^ta a^ai ata f^i, c>t fraca Tf<Fi 
^Iif^C^Fffiai faafaaiiaca aa3a'|-faa3an 
btatcal ?CEg I vjfsf*! ca^sia*:i ca!?[^a 
nt^a ’^s n^l^i ^:a tassf^ai ^qa^fS 
= 5 ®a aacia -srifi^^icaifScaiae aaiM cnca- 
ci^a I ^cfzii atafsr sairsjaaiH^ ^cacis j 
a? afcaa c^as?-faaa 
■si^a^fcaa jfc^ ^catsf^a 

fsrfH a at«!ai atca aji ra®r-?tcaa ataii i 
'jfaa’ta fsa ®rcaa acat^ 

mesa ®ita I fa-iM 'cfNca ^^^a^rfa® 

>}"acaa a^fcaa ^c^ra ^a* ^caci^ at^ I 
#f5tali aaa -ai^tc’f c®aa at^ai atca 
ai, ®a4 <F^4ffaaHi hi^ ataata afc« 
cal #f5talC'^a a^fa fac® ^ca aics i 
ca a< atfaatai aa at^fsa^ afBtata 
aia^ta ^ca ac® ^ha, ®tcaa fa^a®tca 
ai2iatacia ^sfc-qra-^^faii acac^ i 

at^*^s^ a’=acaa ^aaca, afiftaatati 
®tc‘!a «fc9tcaa ^jtntca caaaata^ c’Fcara 
faf®! ^caifa « a^’^ta 
at®ca« cacia aa^Fta, «t'ff« 

A% faaca ®c^t»i1 ^cal ®ca c^ca 
'Hfnca at«ai asa ^ta i 



^C?35Rf<l 


'Siaf^^W *ff«FT 

’T¥C»i?| I »rt«ft?i?:‘fji ^Ftcig tn^lS 

^F»I1 -r® ^tij C«(V^ ’Tt? =f1 I f%l 

f^a*t4tw 5T^?5 

Jf-pfvf I si'^lSc^ ^t^fai =vtC'Sf 
cv^, •\tnttc^i'^5T i4in^ ^fwi:®« »\t?tt^c^5?— 
«t^t {?^ ^«1 =(1 I C^z^ 

—®i ’"Its 5rtsts*i 

fswtJI^ 15^^—^9lts ?rsi «f^S« I 
st^f^'sit"ic5is CTcai ?s»its s)sirrs 
^s—??Sftl1si I «I«tt®C^ SfS»I1 

cstcn fsi^tfe sFfssi ^*1 

^si ^s J «ti| 55 55 sfssi Bf«isi "^sitPir®- 

I ®ts ^iFi ^s»its nfsst^ 

SSCfS C^ts? ^S»l1 sjs^ts ^si 
^S I C^TSr ^S»I1 ^fFl SFS^fltst ^SnfVS I 
S9^1 ^1 C«Ft^ SI st^- 

C^tSJ I 

fs^Si SIS I SfH 
^t5l ^S^ltCSf ^ft^Pf’F 
C*ft^ttsi SSiS^tC^fS W9 ?S»I1 

^«.ns ^S1 «lts #t61 ^S9ltC=F Stifs^Si 
SfC'*!' 1000"—1200° fSiflt ®tC*t 
^fsst C¥t^ 4S*11 «f^® JFUI I ^ 

5 ^c® fec’stf^® #tFi ^s^its mnj sjtcsf «rts 
55—60 fs'«»^ SPS«11 SI 24— 

25 -l^t^n (Volatile matter), 

^ mm ‘Htc’F csst®! ?fjt^, 

f¥tst»l, ^ts St^fel 


(«rts 16-18 »t®t\»f) ^tc=F SI 

HSI^^S nsK (Mineral matter) I C^^^\^ 
^S«ltS SCSI §sts\ nsH StCS^ SI sf?IC®I^ 
FC*I I ^^ts SCSI STCSr iftS 75 «tn ^f^S 
'«sfs f^8&i sf% ( 3 ^tc’Ts cs^ SI 
st?^ls ) ; Stf*l^ ( sits 20-22 
■t^t^n ) I 

«r«5"s nfsrss srsi sfs«\i ^«s*is 

¥S1 SfS SC^, ^cs SS C¥t¥ ¥SSfC^f CSfel" 
•OfV^JtS C¥t¥ f^strs SJS^tS ¥S1 SIS 
SI I CS^tStf^¥JtS C¥tC¥S ¥®¥«f®I fsC-IS 
st¥i ssfts scF^ sf^fs^t-irs 
^5s ^Isi nr^ I -sTtstcss csci c«i%s 
¥S®ltS «I®tS 5s| CS^ I Cst>t®ltf^¥rM 
C¥Tr¥S fe*fcst% ¥SStS '»S«tS «lts« cs^ I 
CS&f*ltr<f¥]t®l C¥tC¥S fs«s ¥CS ¥S«ltS 
'SS^ ’"irs« SFCS¥f5 f«5SCSS ^*fS ( 
^^^ITtSS Sl'?r® cm, CSStCS ¥SStS Itt^css 
nftsts 6l-7xJ "Rtstcss CSC"f CSStCS 

16-17 l^t^i—iiss f¥, "STS'6 CS'?! I ¥tlcss 
trtpffj CS^9Itfsf¥7t¥ C¥tC¥S nC^F 
55^ '"l^^st«rs¥ I f t^ SJ^® ¥SSt5 sw 
^ts® ¥CS¥f5 nst^«fs 'SitfS¥J« «istf^s— 
»tt»l¥ts, ¥^¥Stn -ss^ c®il^ ^^tcss s?^®S I 
¥S*ltS St»l¥ts 'SS^ ¥fl¥SttSS «ltfS¥J 

c»>h nc¥ ^ists i cs'lc^s 

'BrttS¥J ttitss S^fSC¥ »lt®lCF ¥CS vflSS 
n«5StlTS ®tnsmt'9 (Ash fusion 
temperature; ¥St^ ^tCS I C¥tl¥S 
*fl¥ ¥f®¥l I 
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1970 ] ^ 5 ^ 


cvt¥ ♦rrv c¥tfiFi 
^1 c¥tf%^ c^*i5 «fnrt«R I c^f¥^ ^\z^ 

1 >r?F»j wi9\U 
=ri I c^ 7{if9\ «rtr’^, '5t?i- 

cvtf^^ c^t»T A^^ I nfw 

^rs 5^?ri ^tir, 340’- 

450’ *rr«fT sTsj^T sn :ftli?5» 

^1 nr'? I <£| 'stcn wi ^ 
f^fsife vr? I 'snsr 'stfta 

9^z^ nit^? n*fK fit's ntr4f 1 

'aif«r^ '^trn 450”-550° 
fitful %?tfl nf^n 5F® fv 
3^n^5 3RI»^1 if sjtl C¥tCf ntf •T'S 

fv I cn nfn ui| w ntcf sri, 'stft- 
fwntf 5?5r-Cftf^^ 3r*rt f^[ I far-c^tff ^ 
Cftn tnf«5 cf«rai flrn's cflt^tfV- 

f^Ttn cftf 'nfrc'®a ntf 'nfnmt^ 1 sri?- 
cftm ^ft?r n'fK 17 n'st^ma ^ 
fl®l ntif I cftff^ cftcn vul fffSrffg 
20-35 n^un n^f fl^i ntcf 1 
jt*^ cftm® 

Swelling property I 
cf ffm fffltn ^tfifr^r ?tc'? 5 * 1 , 

cni c*iltntfVfitn cftcf? 

^nifT^ I ^tcnf nff'® ^hiiisf 
ntffrn 

ntffrn, nt'srsnr nf® »P3f 

9ff^ f^ff snstf^n I cn^ if^ 

(Swelling index) nl^f'l 
cfm «fCTrtw=r 1 «iif <afTtri fir»itcf 
72 c^n-ig 0 fffflfi iltf- 

'»c^f ^4rnf mm 'fl*isr'stw 

fflci® fi, 2^ ^tn*it^i 

800” i&li I 'St®n® 'StftTf 

it'flrt ffflit ^stftf ^fisf fIrhat'^ 


nff'® c?fnr® ff 1 

f^l ntr^f 1 c^ ^rfraa nff^ 
i«l fin f®, ml =»ffl 

i®tftf Swelling index I nt»tt®*r^: ^'Sm® 
firn® nRf^'^Ji ^n 5«®tl 1 

nffi® 'wt®'®® ?n fifnrn ®t?i '«r?n^ ®ftfi 

f®r®f5® f® I 

men fUg -Bii^n— 

®rf®®i i^lc® ®F®ni f® I ®t^n«i 

«r®»m® if®ni cif%® ®rT?» fff 

f®nr® n^tc® nri? ni 1 Ifti® 
ftic®® nfa®t® f® (13-16 n®tvn ) i ^ft® 
'Bjtfn^ ®i ®tnnf®®<f n*®®! 
enn®! i®®* wfif n®K ®i n®t<f 

c®nl I 1^1 cf tff ^ cf rn n® I *3t0 

®ni fl?trf c®, Cftn ®i flcn c®li* 
ntff fTtn cftf f®i ’PS® n® 1 

isnt^t® 5®®nf® cfff?. Inrssr 
(Caking index) mtisfn*! 

c®Ft®l5t mifntfffjtn cftcf® nx’f 
fenrnt^ ®® 1 

®rf®®t «i®»n flr« c® ®F®ni nt'f®! ®ti, 
'®tfi cfc^n, l®ta cfff^ l®c®®( u(®® 
cntnifn^ ?l-l c®lintff «®Ttn cftf 

nm fenc®t^ i ^sc® 41 «fw® 
®Tint® flits® n^t® 'f[®Tf®®'—18-20 
n^M, cf'afsc-it® Ifts'e c®nt fl®i ntrf i 
4 '® f tlf®* f®ni c®ltntffFf Jtn c^stf 

si^zm ntf' ^nenti^ 5i®i ^tl ®rf®®t 
4 ®^ stflntf® fim fKrf®® 'qfntc'® fl%« 

f ^®1 4®® 4ff8 f®«ri iSm® f ®1 f®, Tffl 

fit® h 4^ cftf fe®.n® f®i nv®! 
Ift® nff® ®®t®f® 'fi'^tn® ®F®nt« n®® n®® 
f®f%f f®i f|®i nftf I 

®it®®i ®f®nt® nff® fts^ntw 
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wrsj « filwrai [ 23-f ^ 7^ 


f^If5^;5 ^31 »Tat»rfs i 

^rfaits 3539itr^ « ^31 ^31 3t«t^ 

^31 511, 'Stw^f 31 mtfwfe 

C»r*ttC3nC33 ^f3l 3r^t^ 3^31 ^'3 1 ^3q'f3 

^t^:33 »fffl3t«l '5f53tft ^3911 ^t3fl 31 
^tiv ^^31 3tC3f I <fl*l5r 435iS 3t3T3 '2t^$ 
3^1 ?3. 3f99lt®f^ ^f33l ^f3 

*<3* 5t^1 3?33lt«f^ '®tf»T3'l I '«3f3tf3C^ 
<«t «Qf^31 >i«»t3 ^3 I 'Bit^3Ft«1 ?3Slt3f3 

^3»t91 'e3t’Ttf3 '?fn3 ^31 ^^3tCl I 

^t3t3 C^t3 SfrfC‘^3« '«3tntf3 

«ltCf I <4^ ’?3»I1 '513^ 35-3911 

'^’f3S- 5^31 ^3 I 

5lt3J»l '2t^« 3f3l 1?3 ^C913 >lt?« 200- 
300 C’l’r-ilS (FP3O4) *1t^®t3 

=ipft3i I 58^^913 ^frnf%35 '®iF? 100, 
5|lNj3^t^C^3 2fl3 5‘00 I (<^iar®tC3 

ifWI 33, f^3!f*fi53 ^Cnf^3f 

'®1P3 f f'?t3 l'40-l'60-il3 51C3T I lOt’T,- 
C3^^cfe3 *»f33r*l 3^31^31 3) 3ri?t^3l 

f*!«ri{53 «rfC*lf^«P '®3»3 3531 ^!:^ 31 3t'?tlc^ 
•1131 3t3 I 3Tt«1 CB^33^3^ ^«3t3 

*tt^®t3 3T3^t3 ?331 ^3 I ^1)3^ 
«tr^®t3C^ g^iiC3f3 3f3l 3^f33l 

^31I*lRt3 3f31 3t3 ‘<I3«; g'Tc^P 'Blt3t8 

3J3ljt3 ^31 3t^t® »ftC3 I 517151^:3^1^^ 
nt^t3 5373*1 I C5i^ ^»lt3 R5st^31 

*ff^3l3 51«f33l ^3 C3'n*1 I C>f^ «ft3C3 

^3^lf55^ *fW3 ^1^11^7 <«357«tt3 

5SrtC3llf^'® ^31 ^3, 3t^tC^ 5}Tt5lJ4&t^C^3 

'®>1 f5*{®t^3l 571 ntC3 I 

<iijtf«!5 c5intc35r5T 31 ^f»r3t4 n^if^c® 
|{tJJl S ^t3*1 5F39lt3 ’jl33l3f3Z:33 3ft«F >f"»l3 
®31 ^3 5«lf®^T3 C5tiStf f®3 §tC33 5IC3T I 
5ll| §1C33 5(137 m « 5(7t5tJC=(fettcfe8 fsiasllig 


3TK1 3f3 0(3^ ®3*11 ^ft3 51C3T ®tf*13l 

C?«31 3:3 1 3l3IW3 W3r 1'40, 

1‘45, I’SO—®tC3 37t:^ ®31 f3 

*il3^ ®t*T*lt57 3f39!t«Plt® ^rfV31 Cast'll f3 I 
55113 C3 ^F3?J1 •rt'Q31 3t3, ®t^t3 ♦ifssiri 

■srt3 70-75% I Hit ^^91 ^9lt3 3T3I ltlC33 
*ff33l3 3F3 ^llT® I C3 353»lt«f91 ®»7l3 nf^3' 
3t3, ®t^tr?3 31:37 ^tlC33 nftsiH C3^ I C»f- 
^^3 Wt3l C3^t»ltf9F®Tt91 C53t53 «r3J® ^ =71 I 
<3C3 3T3 5F3*lt^1^ 9f^®T5Si ?-3 si1 I 3f3K33 
^tC5lf^35 «7F3 1'60, 1‘6‘i 3tl5t^ll 

«rl3 9 3^3*11 |lff3l C®t»11 ?3 I 

3f39lt«f^C® f3®J5l^ 3»I| ^3 I ’«f3R^ ®3*ll 
^f355i:7P 33 I ^t^C33 nf33t3 «ft3 

30-35 -f®t^-r I f3f31 ®tcaf. C3357— 

^35Tf®® ^rtrlsi SlTlt^ 373^13 3>3l ?3 I nr3- 
®7®! ^3*11, 31^13 3t37 ft^C33 nflSH 

5^113 feC33^®t?t3 3J3?tf3® 5*1 I ®C3 
«r»ltl^ 3735113*1^33 ^tCl *lf3®7V 3fil3l 
f^g 3l^l 55t?l3l it3C®1 *4^ ®3*ltr®^ 
«(^137 Wl3 f3l1^3l '«7t3tt33 

CTlnt^ C331 ¥C»( 435 

C333 Iff«<al7* , 

'SI& fwZ^ C®3f3 37t3tr33 ^33f%3 ®f»ll8 
33F« 3tf^C®i:i ’^13 fe«C3 f 1^1313 

3tf^C®t^i I 

4^ ®tt3 ^«t®-®3l 3rf33t3 ^1^1 ®3«lt3 
5Tf^® 3t%^3f 43^ 33t35t33 Wt3 
31 f3rr«^ 3731 313 I 3t*lr3t« ®3»lt8 

3C3I ^t^C33 *113313 3R, ^^3^ 

ai7lf«|5 C5!*11C351t33 <2rC3t«R ^3 31 I ¥33lt¥ 
nl®3 ¥f3i:® ®t^1C¥ gf 

¥f3c® 33 I c^ 5r^fw- 

j6C¥ fit 3Jl¥ir3«f 3l«f¥3 »rl3tC37 ¥>1 
¥31 33 I ¥3313 '»ll¥t3 i'-43 ¥3 
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1970 j 


ftil SfNtMNl Vi 

=ri I isi^ gn^^-5 wtai 

^1 «i:«srsf5fc?F ^ ^1 5|?3r v i '<^- 

«f« 'St'rt 20^^ I ‘lit 
80|g I 

*ftnt*fff% 80i5 

1 c^fif c’fts? hn stJtC^ 4lB, 5{5—<fl5f^ 
fV, «it3'« c^t¥ §«snt?r=(fl 

«f5r I ^1 ^t91 

»t3n «rtf 16 ?i^j I n?*! 

V I nt*r 

^'559 ?ai Vt 
'f’t c^tf ^fim 

«fc4-! ntcfl I «r«^'5{ ♦fr«c^ >ij(5 

li\n 4*1^? 

flt«n '"isifc’i-r ^i§r<5 

5^1 ^rc? I c^^, f¥« 

Vm^zv ^t*r 1100"-1200'' M v I 

c^, ^tn 

5iJi5?tf ^1 srt^f5^ «rt^a v 
^fi I c»il c^t»i 

njfj V I »fTtc^« ’ic«r 

f»<f«f« <ftc4 ^Jtc^f^wi mM, 

C^«»l «r'§f5 •f'ft'jf I c^tn 

’ijt»ic^ 

=^ai v I 

few fe<.nN=i 

▼11 I Cn C^t»1 ’tJt’ffe C’l^'l I 

w fenift^ •fTt’f n I 

fe"nt« ▼tfl<rt5Ttii «^fe fecw« 91^11 ▼i^ti 

ntisH ¥11 V I 


^w ^^9! c¥t«i nitr’ii fet.*tt«r5Ti c^ 

cvcai C4f^ I Cl«tiT lt^9if 

’f s’Tcsitfeir c^t^«c®=r i 

c^t9f int*T fe^*m 
▼11 V 1 c^t^ ▼I'fi Vi fen^t^ ♦jTift'f I ti9i 
srjtt*^ cv^ tfli* c^t9i ^rtn fe«ciil 
I c^tc^i «rcit«f=r srI ▼ti<c>T 
r*fn'C9(t^ fe^*it?c=f «!* ▼tfefa c^ '8(ti c^t9[ 
’iTtc>n v '«cn=( ▼tisfc’i 

«rcitw5f V "f?ii ^t:9ii ^t9it^iti ▼tc®f, 

iwc^ii ▼tcsr. 

lisfri ▼tcsf I c’^ stifcfe c^t^ 

fe’isft® fe's’re Vy c*i«rtw 

▼11 ▼t^i n«r sit^ i 

*1115 

■sifl c^tl ’fTt*T fsi-sf® V =i1. ^f%r« 

ntii ifi, ▼laii c^tc^ nfi*r® i 
ni |l^i ?iafi ^f^ii c^i^ Mfv ▼till 91'eii 
^11 c^r^ itf^i ▼fiiti ‘^▼l 

flf53f llt'fl I g^ll »i’SlI«f «ll^«fl5ll fe^ 
«ltf^5l 1111 V ! t^tl 5{t*t Quen¬ 
ching car I fl^5l 

^tc^l nt^tcu, ▼iwtisi 

It^rl f?n Quenching car-ifll 
sfcij c^f9iil c?'«ii Vi I ^ti ^1 c^rfe 
^31^ ifilirifi ^9itf 

^Tt ▼ii V I w itn ▼▼▼ti, 

c^sT «rcit8?iL'5ii «rr^1i«* i?9[ ^1 

iril ^1 I c^tt^l 111 2-3 

n^Uc-ti 511 it«e41i I c^rfe 

51 ^jS»ii5ti V I 

srti ▼lT<c’f Cl C4t^ iiii?ti ▼It v, 
^t^fi 'Bitff« 11 ▼rtti I IV 

2* V I 
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'«fww [ 23n 74 


I ^rfir?i »r1^^ 

•rf^«f^ 4rf?lf'‘5 C’TC^ C^t4f C4 'S'?1 

f|?1 4tl ^4^ 4^t<C*r 4T4^tC44 4if!i|'*fC4t% 

f4, 4*11 4tW 41 I C’T^f^ 5T^1 ^^4 

C4t»\1 4t4ftC4 f43F4 5^41 ‘^Ttr^ 

41 I -r® ^4 ¥4»I1 

W1 70-72 ^4 I C4^ -srrw ^4 74-75 ^4 ; 

’ff4*| ^4«lt4 4C4I 4144^4 

sPi''® 41 4C4^ ) 24-25-r«t'."r I 

4fcir^ c^Ti:^4 Tft4 '^®t4'®:^ C4^ i 

HU«aQ4 ^^t4 4^<llf4 »14I44t4 ^4, 

I aitc^ fPf 

c^t=pr^ 4ftr«r »iWf4 I ^>i 

’ftC<C?T4 WW f4t4tf«F^ C=ftr=f4 
^t^t4 41 yjtfw (l|-"-2') ^t?1 «»t4'« 

?pr4^l5 '««! <t4f1 fifr?tar4 I Itl ¥tZ<Z^ 
C^t^, »lt»1 4tf5 41 41^1444 ^84 «q4^ gH1 

nN4 41 »itt4 clk44 yfzw ^HMrf^ «I4- 
’?t4 4Ff44l 5^4 4Nt4 ^*14 

^r64 fvfl^ 4tfj|C^ 4ftr^ I =?«4t^ 
f4W ^*1^44 4t*f 44^ ^^1^41 nf$4t4 W¥ 
4^*|-5tn i^4 I C4 C’Fiar C^t4r 444 

«t^f^4 IJ^CSI «15<?I 4^C4 I fe«4 «r4t4 
4k'f4 414J nf%4l C^fP ®tfir4i ^''^l «^1 

^^41 *tf^C4 <l>4? C4^ ^ZW TfC<PT4 

4^41 '«rt^[!:4 I §<.*14 ^^4t4 

^14 ^1^t4 ^n4 ^(:4Jpfg ♦fIt’PI 5t»lt^4l 
V5t^t4 ^nC4tf^'®1 ^-tZlS-^^Zff 4t4T^ ^f441 
C'f41 $4 I 44 <t?1^t4 4C4J 

5?t4 41 4ll<Pt4 (Micam test) I 

'^4* <2f*Ft4 '5lJtCg44 cfel« 4*11 Ft^l | 
4tlft4 *P41 P4 iil4f|5 f4^I«,-5tf»1^ 
Stf44 414T I }5t4!6 f4f«f^ '4t4'lT44 4''«4l 


Ft^ I ^tpt4 ^4^4t4 nf^C4n'« f4f4fe F'eil 
Ftl (C444 f4f4i:^ 100 414) I gtr44 4C4J 
100 f¥i:9itarit»i C4t4rt^ 4fffl4l ?5 41 
?pf44t4 *14 'O^iSl f4fsrfe *144 ( *^^4 

f4f4^ ) •t<ri »ifwi:'5 «ltf4#r4 «lt4- 

141 f4 I *14144 *14 §tt44 4irl4<i4 

4t4t^4l *14 Clt4^ 4tf44 lf44l »1'64l 44 I 
^t4t4 *14 ir ^*11^4 *lt4tt4T 1 tfl 44 I 
4rf 75 41 citri4 4srtitc4 W fe*i4 

4tr44l 414, ^1^1 C*f^ Cltl 11C<C*14 

^*1C4t% 4f«l4l n'TT f4 I 75 '«1C’14 14 ^%Z*\ 
CJftl 444 4f^4l f4r4f5^ 44 <4 4'. l1l<C»T4 

*111 ^5*1^^ ^4 I 75 »116t<.‘4 *1^rail 
4l4 I ^^tri 444 Clll 4*11 154 I C4 Clttl4 
80 «1^t^"r 14" 41 ottll, ^tpiii 

4t4ft4l <£1lf«4 Clll 4«11 ^4 I «lt4 C4 CltC14 
85 ir 41 ^^C44^4ni ^HtCl l1^4 

41 1'S« Cltl 411 ^4 I l1l<C*T4 *IC’I' 4t4rt?1 
«1f f^4 Cltl^ *if4C*f4 fe*lr4t% I 

f%^4 l^l-spl? 4l4 "31^14 Cfefe 

(Shatter test) I *1«1l1 f4f4fe '61:44 
citi:i 24 - 5 ^^ ^^14 ^:5 cin ff i 

^4’S 24 1 ^ ^65 ’114 C»14:4&fll4 4:4T *1t'64l 
1^4 44 4fil41 6 ^ few lt4 1?^:'® Ft4 4t4 
4\:F Clf»l4t4 *14 Cltl«fi:i 1^" ltl=?l4 

*il4tc4j Bill ?41 'At c’f:® 4ff 90 -rslun 

fe*14 Clll lY <31141 ^5^:44^14, ®141 
Clll it:<:*i4 fe*i:4i% 4fi4i iir i41 
fe<54 nUllr® IJ*' 41 ®fl44ll Cltl 
11?1^ '© 91 Clll l®11f% few 14, ®1pl4 
*ff44l*f'6 11?f4l4 »1111C4T 4lf^4l C?41 14 I 

24 few 11^1 Clf^4l4 114*| it- 
c®cf <iife c4, ?rife i1:<:»i4 4Nt4 fe*i4 
41^ 444 fl^:4 Flf»14l C4’«41 14, ®14 1*1 
4l*l «fl4 24 Hffe 4 ^:f ^If*r4l * 1 : 9 1 



1970 ] 

c^tc« «>! «rf«f^i 

«f3? ^t^til C^lfS 24 ^TSS 
J5U I 

«itr«(«Fr I 

^^|6 «HTt< c^tcv ^5«TC^f 
^w I C5ftc^5 5ic«fr nt'i’fta flt*! 

3rf^ ▼tc^fc’T rnn 

fnn ^^|5 csi'tf^^f' 

*t*?t< I ¥C»! hen? *ll«JT ^ ^^15 

n'fU'ffl nfflsit*i fnc’ta ^t«i'»JJtf^® 

^-*lt^ <£t^® ■■^?1 9^5 ^] I «lTtf^5 

j‘^tc'5 (c^ ^*^f'S '«iitr>r® 

s}^® ^ 

c>(\f^^ *r«?tc<3 nf«*<t*i I 

3?)51 41^ *f?t<lS9 *tffl»)H f®sr -[®t<>i:-(? 

C<5^ I ^i\ 

Ht«f7 «ltt«fl *1J'^ I at^ ¥lX<C»T c^t^ 

«i5| fs?if® 

®t*i cipj*i wz^ 

I c^tr^a *trfl*it*i 

®fi:*tfl. a’Pl =^fac® i sfsr 

c«i!tcflf<i»^ ^tca w it'ai ^ 

®^f5? atftc® «ii nfa*it*i «f»i 
cnf«rc¥ w atti Rem «rc9tar*^ i 


427 

c^tc^a ^tC9itbi?i asai 

I c¥tc^a a® ¥*> 

I 'oitc*ira¥i <£f^f5 ewen ¥a»;t?i 

iRcaa •ffa*(t*l ¥*( i ^t^itcifa c*fen 

'<1^ nfa*(t*l t5 ca^—16-18 5 ®^^"!^^ ca^ i 

JT¥»! ¥f*n1 ^^C® C¥t¥ «««® ^tzf\ «ffa 

24-25 »f®M •(ifK na 

^Raa nRaM ¥r'?ta 20-21 ■f®t^ei i 
¥a9\ta c«r% '¥5j»fti:a ^ra ata atat® 
ata I c*i^ C9i\j^ ®{'^c® c¥tc¥a nRatl 
•\tciT ca^ I c»iR »it»i ariSa 

®rcat¥5T «ta 1'5 c¥l:¥a «rcarwa ®fta 

0’8 I f¥¥ »iJia sTm <4^ nfaaii Rfi 
^t^ta 4¥ I c’ll c'SFjai 
aa&'t «iw atf^ai a fa i 

fT^cia «ira sEfcatsfCta '©*1 
®t^ta (Ash fusion temperature) I 

5tt\5?t^ a® ®trna ?ni» i 

tricaa awj «(ata®: an¥ RRai 
«ijt5ifaai (AlsOa), <i!¥fei ^na^ta «fta 
Rsa I 1^1 atc¥ Ri ajtnj:aRai, 
Rl c*\t? 'si^R® I c»iVc^a ca^ 

atRc»\ ^R^aa a> ^a 9(t^C5 ^^ta 
9r^^^t¥« ¥>i ^a i c»i^ c^cai ^rcfc^fa ®tcn 
it^ aR aRai ata, ®r^ ^^c»i c¥t¥ 
■artafa «it¥ta ataa ¥ca (JiaN c»i1^ §'*^nRca 
Ra a^i ^®an ^tlcaa ca^ 

^'saR at«^a, «r«®: 3600“ f®4*^a ¥tw»- 
¥tR ^«atf I 





«r^-5 i =?jtf^- 

C^tf^tfl C3®C'ai 

^at*(tm^c®5 <ii| >i"*ic# lO’p 

I ^SJ^TtCS >5^ ’f>’?tfB 1972- 
’73 5itC95 'Bif«?^c«r ^'s.t’pws 

?i!5 ^9^ 99^9 si^t^t-l’fts? 

^919 I <9^ *I^9ft-fJltC5T C9ft^ 'BrtC9t^ 

9ff^r9 ^ I sfBfl 

^C9r^—« •ftnit^‘^9t9-f^ i 

'«9tl «r«!f*l C 2 Ftaf«rH ^f9 

5»^c9 I c»^<iwnc^9 m I 

'« mm m 

c^fofiia ■»t<c9^*i '^l9^ ^fiim « 

^t9l^SI'!St»I9 »r9|tJT« <91 *ff5l^a^t9 I 

^19 ‘fl’ffe ^C’f* 9C»^1 "if^, 

C9=it»r. c^ng9 « tjc^i «t'?r« <if^- 

'©f<^C'® C*tHt9T9 ^5t9i? I 

C5r<iJ91 ^f^c*tir 

«i'tx:>lij Cft9^^tC5^ 59ttSJ 9lNt9t9 
<*)¥ *t«(if^' ^Itf^li IJC9C1^ I <99 9»C»I 

»1^19 nt«9l 9tC9 1 

»\'ac^9 9t«l> C®C'®*!*IC*I^^ 

f^f*iifec'59 f^i: fjT 9t?@ *t9^'5?*i ^1:9 
C9, ^tC99 C¥t9^^t9 (Bagasse) 3fj;T3f 
•ffil^tl Propionic acid f9f?9<5 9 r?iC 8 ^ 
^8f9 ( 91 ai|^^i:ir9 »it9T 


9Tt’tt:’ltfj1’T C9t»t 59C9 '« 5r^9f^« 

91^11^19 ^f^’rt^ST ^C9 ) 9^ C9C9' 

9t9 I 

f^: 9t|fe 9lt’ftC’ltf9’! C9t’r 999 

«9t9 r9C9 (:9tC’l9 ’9t9*l ^<99 

'Sf^C^ ^9i:^ 3lt9l9T ^199 I 

f3f99tC9 *199^ •t9l'*Pt1 9Tt’ltf%9 

§n9 C2ftfnc9tf99f «ijtf9r®9 ^ta? 991 

nc^ I <iil nft’sfi fi: 9 t^^'« f 9 - fn. 

C9f*l9rt»1J1.l 

01'I 959 ^nt9t9 51"*1C# f<. f*f. C^f9“ 
9Fjt»\^9W9—’'^f9^9'«1l1-'»ri199 
Olt 499 '99fl5 9B 9JC99 ’!4t<9t9<9 
f9iini9 ^nt9t9 nt'e^i 9rt9 1 

'1191 'Slt9'8 9C»19 C9, f^tR 'srP* 

'SJf 9f99tC®l «ltC99 C^t9^^1 9tCaf *1191191 

( C999 —'«19'®, *ff^®f ’*RK9r9«1, 
'®tl«9l9 J19^ \9r9Ul 9Plt9l‘9 C9t^ 

^^f99 #t5l9t»1 f9»llC9 ) I 'flfS ffr*! C9l'S, 
^I'S 9jl91'»l9t^» ® 9'1'i- 

C9i^ 9Usi5tt9i6^ sitHic 4^r® ^*r99 

01^ «[1"B9 '9ll5JC»ir9 f9^5l ^9t9t9 f^»rtC9 
9*fJ i^9l9 C9t9J«1 9lC9 I 

95^-l«ltC»f9 'Blfwi •1911 
99iTl9 ^ 9C9 ^5-9 6^ 99^9 ^9919 
'Blf«99 n9if^ •llC9f99f1 <99^ ^f9?t9 
9tr| «fC9l’i 9^91 I 9^ ^^-'^'»r«f9 
C9FC3 <9^ 49>f® %9^ ^*1219? f ^5* 
^r^fs «F99t?r ^cir’« f9M cn*i 
•lf«99 4lf« f9CT1 •f9Hl*f99*|9Fl S»Itl I 
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^tc*ifilets ?itc<s?j? 


®t: «^t«. cm- 1«f<p5(»T=^ 

f^35^ ' 91:5^^11 

I 'St«i OFtcsi 

cifwc^si (rq, '^§a'»}f^ 

f5fl^tc»ifl miw ^tfli c^sit^ 

^tijts I «tc<Ta ^zm It- 

^5W« f^«fJ1 f\^r\^U€ ^c? I 

'Ip »1*fC9 '5J^ 

J11 I 'fls ^c«\ iT^=r 

apc?{| ^c*l 'Sltnc^ -Si »ft^^ 

I 

It'S?! I 'a^^e 

ai4\ I 
«if^ »rf^«tt^ 

f^’5if^'yt»\«< 

•mils «if5 if^-it^ fi»^f*i^ 'witf^^tir 

mm. f®. f-i'< 9 :^?i 

Cfli’t mv. ^ tiacns 

cfltiT ’Tt'«t«*l f^^Tf*i^?“ 

fe-jii i%^tf«i=f-f® 40 '®*i 

^c? 'itc^ I r®f^ ■£t>ftT 

'»in« ^l^z^.^ c^, m\ '8»tr«i^fCM mc»\ 
•\9?' c^Ht mH\ 

c«tC9T ^9f«, ^tfli I 


S?(8 ^5 *tt'«?1 

5J1, mw ^tc's? c^f^^- 

(High Molecular Compound) 

'ajSftcas «ttf f^’l' W*t f®si{5—^1»11, 

« -arjf^T^^! >il«(t?i c*if^c9i3 *^t»i anta 
^^*1 *fwt<^ r*rc? i 
'®c^ «cnfl f^'«a ^ca «i«aa 

9t'k«[a I 9fiwa ’ifaa'la nr*^^ 
'antvf^fe Cla^ fca ata i fe^tn 

'6 «rB« 5tin 9iia ax*iU=it ata i 

®ca ^aa^ii, Clai « 'Stjt^t^c^a atfta 

«japtcaa atf mtzm. fm ? m. = 3 r®¥c^ 1964 
»iti9\a «r<p«i5 c»Ttf«ia^ fawt^al 

9 tcaa*fta atai ’iisr ar*i €r*iti mzvzjm 
fawfa*lai ®ta ata faracia ^taat^a i 

fa®t^ f®. c«fta»ff^, m m^\ 'eat^- 

^f¥at®c»i® U5| ♦laMfe ^®f«a ^t:af fiw 
fl|C95a I 

^taai^a 4tC9^l «^^ta a*® *faN f 
•tal'JlfS ci{^y ®ca «jsr cm\^ •area at^i 
>l«a I <srft’«ft^tf '« aftaat^a fafnea %a 
-tfe-lt^ ^®fa »i5a a[ca i ^awtfav 

ncaa^ifa t?as cai^'e «iwtai5 
€icatafi?la i ^tfa^iFtcaa ipc*! faaitcaa 
mm *ttai fx^z% i 





?rtf®fJt?! 3Pt^. 6 ?PC91^ 
c^r^tfl ^f?5?Ft^i-i2, ttn 4 et^i I 

^t»T C'ifC^ ^t«c^ ftfn^56l 
I «rt^b<3f^r¥ Nc?i:2?fwc^i- 

?9?tt? =g<tti?'=f '5t9'^r’9?ri 

"«>ft«ftai ntfBnfn''5, 

^«f^c«i5T, c^^ifir isr^5^t-9 

CTO 'A^ «lt5Tir 

«ar?*l «itfl c’lc^t'Sfl 5fPf«-ii3 

*ft<rt« <3^® fesf® 

’[tfV® I ^tl«lT5J <5rc^ A^ r«=lf5 

«rt^sf ®tac®? ?TH®f5^i 
CW 'aitCslTB^n '« I 

f^acn^ « sfjf fif^ 

f^?ff*i I ^U ‘>r^^ 

sjitc? 'ortc^’—5ft€}? c^»isf c?<n 

f=«, f«rt^ c®>if^ ^JET 

siC5?r®t4'8 c=il I 'fl^t?ic«i 
^tci ^tfl f<Cl^®tC5| 

^5^^ I «ff®i§ ^C»f3 

»ic«r A^\ «f«(tsf «(«ft=r 

ftf® I ^f-tf*i^ nt®5f 


5t^ nfi®®:?* 

cq<fc^sr 95^t?-r^ ’icstt®, «t?n >T^9r '« 
I f®fH C^ nf?Sl*l « 
f5«1 ^CI[C^5T, 

nfiiB? 41^ <arc?<i I ^cn^fS 

f5n ««ft^ta ’t^TTwi cncac^ i ^t*n 
« ?;if*i -sf-i-sTiTta I alf8 

^C4 acq^ «it*(ai a^fa i 

NS c^^ 

'2f<ft"!af i5Ti?tqa, 4/3 fa af%jj 

lt^» ^fq^t®1-12 / ?t«l 3 fet#i I 
cq’?^ cnita c^iqta 

4¥5^5? cqt?p I ^^('^aciT a? ai^a ^tft- 

qac?a q'.'^C'f «iicq ca «rf«®i 
TOC^a, iff^’Tqa (fli <sfc^ ^tcf i 

«itatc^9 a^tfancaai 'ttcjfg ^tfif^ta 
a^aata sstcaa '«ifa^tff c^ta, 

^fc^ ^tai ai s^ca fai«ratl 

facwa ®tqaaf ntcaa—ifll ^car-® 

laca cq^a^ ^tcqfeaTa 41^5 ^cac^a i fqfq'® 

aajfa^ nfaatcaa aa? ^a^—afai ^tfana> 
^ 4^*1 «Ptac^a, «fl| a^l5 nr? facna 

qt«ata ^ca^i i cqac^a ^tai ntaq^q, a^fSa 
ttqi Nsfq I ?(. 
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5(^—TO 




Dr. Albert Crewe 

*faR c’Ttiwfsi 

fwii >fW 


''5;<ifl*s|5'l 

'2I5C‘I i 



«t1^ =15 ^i%^ c^tl^ 

f^c^tf^^tc?[?r I 'j^t ^i^<(t=T '^rt^nii ^fj^rt^i ^nffl 

=11 I ^51=1^ iff^tti C*I, ^l5ltl?<I f&^«(1?ini '6^1 

^ir=i I >1t<ft^*l ^t5jf^^ ’^l Twz^ «n^ 

*, 500 ^1 800 

f%. R I fSit ’if? *3^^^ c^z^ f?c^ It^ ^n, 

’5'^^ci 5 tMc^ «n ^^9 I ^{‘Jl^l 5000 srtlw! it^- 

c^t=i 5r^ ^\w ^'»t '»if5aF5f ^?ii ?c^i, 

^ §tc? 

srtij ^-f?=i I ^i^tw?! ^5 c«ic^ ^^^1 cM‘i«Tl c? »it^ ^z^, 

3F=11^^ C^C®! C^'tfl^ ^1n ®l=ra =19 919 I *lllf9 

ic^ C^C®I c«rc^ 9519 ®lt^^9 C51 »Jt 919 I '3^9 ^tC»rl9F-^9SP 

91 c9^t9-'?9C9r9 ‘Jtr^c95t c®rc9yc'Q 186000 ?lt^®[ 9l 300000 f%. f9. I'enli 
'»lti:^1 91 C9^t9-'S9CW9 C9C95 '®l1®li:^ 9^19 ®ft^C9 ^1^ I 

«lTC9f99^t9 51^9 tuts C<«C^ ’?»:^9 ^99^1 <119^1 19«.9St9 

9^=ltfl =9191^91 C9t9fl9t9 C6^1 9:9:19 . Helmholtz ^21^ f91il5t9i 
»ltltC9T CWf9C9:i9 C9, C?C1? C9t=l ’11:=19 f^9 f?C9 iif%:99 f?C9 

19I9t9 C95t 9C®i1 C919:'9 100 9l fi::! 1637 9tt®T t ^91? 9fw C9t=l 

9t^:99 i.9t^ f9«t^ It® 91C9, C9f& ^1l9, '®C9 C9f^ lt9l 

cWt9l9 >i([:^ »rc^^ lit ic9 9t:9 i '«9 c?:i9 f^C9 ^ 

i5:^-9T'e9l Il:®9 ^t»11“9?*l1 'Slt^rc® 5999 ®lt^C9 919 I 9tCW^ vr? 

C®rt9l&9 9^:®1 i? 9^*11 C^ ^t9 ^ 9^9:9 =Tl I 

C9:9r?99 <119^^1 9:^®T C9:9S'e 9^91 CqC^ *f1C9 I Vll^ 

TfZ^Z^ 9ff ^f9fr^tC9F 991 9t9 J59^ f9filf5n»t9 9Jt:®r9 ^1=11, ^119 

’1^9 9Tt»T i:9. 9»f C>fj%f9^t9 9jt(:99 mh C^T9lT^t9 9®l I WSZ^ 

C9C9^ ^99 9C9 ?9 (9^1:99 9® ; 9l<t«, ^9^^! <2f9st9l ^9[ 9199 C95tt*l 

9t9:9 ’?:^99i*t 9®lJ^ vJJ9’v 9199 f9*rfll5 C9itC9 9t9SC9 »rC^9 

lt9tt& I ^CJI 9NC^ ir9, <i|^ 1/4 f9. f%. 9rfc»l9 151? 9»fC9 

?TJ11 CW 9lai f^5T C9|*5f9«t9 ?I9 I ^t9 <4^^1 9^:^1 fel'« 
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[ 23«r 7^ 


^^1 C^t« *ttc^ I ^f»15ft^1 CW Csit^WTUt^— 

5i^-»i’ sirl^f ^f? lo 

*1^1 ^ir, 5tW <1? '<j^^ ^C«!t'3JTtC*ll 

1 'sitlJ "i? ^C4 2*3 ^ I 

^tc®5, t5 c^f. i ^?t^?i*t«f^ c^uf 

C<fC^ ^51 I ^**11 ^C®Tl, <2Jft'0 ’15'^^^ 

f^«&i^?ti ? f%^tc^ ^t?ii 

=?5 c^tl^ f%fl**f ^1 ^im^\ (.5?tl^ ? 

^l?i sic«(T «rR<i <s^f% I «ii^ A 



mK B r%^ AB (i=^* R^j) i s 'SR’^tsi 

A c^R B c^pt«i ^:?i S c^t*i R<^ ab 

wt^ii ^tcf, c*icii^^ fai]!:^t*tRf^ SB <i.^s SA-t$^ 

^ jk ^c?i AB I AB 

cif^tn cw^i ^'® c*i*^ R^ i ‘fl'^*i 

^Rft c^r^ <iRsrtc^^ c^c^s ^R “^R^ ’^iR (12755*9 R. R.) 

*(5l ^’H, S c^tt*t^ ^t3i 17*6 c^c^'Q «ii^ 

R^fl <«Bi 1/210 '®R I ^ (Solar parallax) W I 

Rt5«i c*i1?i-®r5r=< ’?tt W ^R'^ ‘ 

c^t*i R^^^^ *iR^1^ • ^R 0^1 CTC^'Q c^tc*(^ 

cm:^ i 

<1^%^ Rf’a i 

lik c«fitRRc«{^i R^« ’iR^t’t > 

.''jRftiF RRi W c^z^ w >2tt^ 'biR^ TO R^n ^ I 
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I '^35! ajOT ’?^<«ft»!i 'Bit^saR 

«3ji '€ ^fiiftff tfi^ »i?5rc?[^t5 'sft^i tii’p!^ i '©ap <5i^ 

CH^ ^ ^t®Tl 1874 1882 I «iliJ*t?[ ^ 

^^c?r 2004 8^ 2012 6^ ^s( i ^j?l4t=T 

c<r:^ c^t^ri «iit ^ ^t5l^ i 

c’^rc^ i^cqi 

(Spectroscopic method) i 2^1^ S ^ ^fr?r 



23^^ fsig 

a, b c ^1911 ^f«ffr4 I d ><^1^ smua 

I tn<t5f c^asj^itii fl^*fcvra ca^ cac^ 

^fasjtn ata \ ^Rft b ^tw <*itc^, ca^t ’tfl^’f 

^ I sT^'stc^ an i£i^ acna c^ ^ta^j 

n^ta 5it I ann a ’^ten 'sia^n wata can liia^ 

cacna ^a ^fn^a c ^a^ten ^-iRaia can «iia’v ^fnlta 

cacna catn^ nfaatn ^ai ^a i b 'sia’atw <*tt^ waa can a ^nal c 
■sia^tCT «rt^ cacna nK^ cnc^ ’jfnfta can fn<a aa i *sk 
nt'sai ata ^^^nen ^fnfta F^rata can 297 f%. fn./cn. i afca w 

cnc^ti aa, ent nwi faca can as*! ^a ^falta ^n^nena nfa^i f^<a asai 

aa I dr nfa^fratc^ (2 x \’^)-v£ia at?it ^n aca cncar ’^c^a ^aa fa'^'^ca 
atm ^ai cnc^ "stc^a n?TO ataacm (I495±2)x 

10’ f^tmf^ I 

fnfwiaan cal^* 


* nwKf^i ^«tn, f^wtatna win% 



^N?1 ^TCW arT’ft^ =n C^FC^f fv(^ ^1 CIC^ 
C»f«fi^?f C^ts? Wt^ 'SftC? ^ ^C=T ^1 I 

C^C®! C«f'«^1 '®lf^ 1?^ fiff^^ C^Z^ 

'6 'SfH ^?IC5 «fC5t«f^9 ^t?I, ^R% 

cif^*m c^^i ^c?r e^c^rcfi? i c^»r RR^'e 

^t^l c<tc?ff «ii^ I 

>p?2ff^ Rsrr^^l '^’^I (Saw 

dust) C»*lC?F C’Pt^ »!^(:^ I C'nt’ff?! C^^t»T 

R»rl^ 1&^t?i c«rc^ c^t^ 

»T^»l I 

»rr«rui«t^: c^t^ hsR 

(Destructive distillation) ^t<lt I «ff^5t’S ^P[^\ 'e c^ 

<iwtc«R »n?f RRc^ R«r*it^c^ c>T*frjir»R, 
srt*N 'e Rf^( «2f^R5 3^5^ «triRt« ^<(1 R«[ 500-750 c^. fif «lR 

^^fc»iftRirr?r ??tcn ofc^ Rr^r c^t^ c^tc^? st^ 

(ii^ 3 [^'®fprt^ ^ (Briquette) I ^?l»f ^N*f, 

^?<rr5rr^ b$»i, c-rr^Rfttw? firR^ 

l9i^ ?itRr?rr?i Rat^t^rl ’vcic^ai i 

^^Z^ ^ C^tC^ 5Ft^^^»rt C>iZ^ (TBtit 'e «tf% «il^ 

^rta'scai i ^T(i? c^»i 

c^m RfR^ 'e RfR^ Rto c^ c^ 

^t?r ^ R3F c^C’f ^1 t5^ 

I 

«rRRi <t?t< «f«r!i ^«ii i 

'e Fitwrm >!iir 
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C’Tre 1 Clf«R l 5 C»rl '® 

fnwt^tn «r^t5 V'ft'e ^7, ^ C^t^ i 

c®t>rfcw?i'€ C4ft3^ 'si^ci^sfUi cMt«r c«t<ii -tr i 

(m^ OT'SKl I 


»t^ f*?S I 

'SfTWT^s^l I «r«twt »rwil '2rf®WC’? aiNtC® nT?i1 ^T5— 

c»i I c^tsr^Ji c^t^tff® cs{^tc^pfc^<j 

c^f«e csintc^tw« >^t5tc«ij "1^ t? c<?tc^ c*rt5?i I 

c3|^?i5T ’’5® 

CSl’ttCJPtW?! <2rf^?pf9T'$ ^!{l ^PC«1 ^lS«P«f9T f^f®« 

^%5 5^1 fw «2j3^tf5^ • 'sTt ^tast« 

C«tfl1c*^t ^ ‘^l^N ^ C4*f C*tt=?1 I <2jf^595T[Cst^| 

^tfl'e '®rtc^ I ^tc«f sitRc^i 

f^*f5 ^1 ^t?i I ^?i«l flfc® •rtw "t^'srtCt 

»l^aR '«»|Cf»f C<tC^ «rf«^f«T® 'S(t’!C'® CV'Q^ll ^ I -6 

^IC^I »t^C5aR ’fW I 

*!^-Wr9I "fc^? C^’t ^l^K\^ f^t4 ^CR 

f^*!^ 1 ’'fi 

winj I ^ 

10 C»lt5l1 ^Ut ^c« C5t5l ^W9 ^ 

wnttR? ’it^ T? i ^1» 5 (?w^ *rt^^ 

^ti9!R 0^ « 

»lt5lw "t^ 
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WtSf « 

»r4f ^Z9, ^tn 'sitcw^i ^^ I 

5¥4^?1 %U «1ltffl^>l sitcsr 

5? 1 I 'fi^ ^C9C5 *^'3* f%it, 

^tc??r ^5Tl C^t4y]T®T I C^t^Jt^T 5F**t*? c«rc^^ "TWf^ 

^^’if% 1 tt»t-<srtt>t ^^51 

’^t?F I ^51 lBF5ltR9!^ c^ti^ *1^ 35^ 5?t, 

^<*(1 ^«T^t?l H? '»ltc^ «tT¥T5 

^tt^ ! ^^1 vA^ C^l-^t ‘*t?.^?l I 

^ft?l **r^ "Sltsilw?! 

«f^i:^?i '5i»(^f% i •—(1) 

<4^ ^tc5?3r ^°*f, '=ftsi?rl c?Rj« <Tr^ i 

(2) 'SftCf %st!& C^t^ C5t^ ^T^, '6 

I (3) »4^ 'si-c-r 

t£i^^ c*f^i c^5(=( ^t^^tcw?r ^im i 

WC^ I 5^t5ft»f^ f^!l <1#ni ^ 

^W5 I 14^ ^tsf ^tr¥ I «t«1 

^?fc^ c-»?\cf m I ^?|9T ’twK ar^'nnfc^ 

^i?\ t4^*N c^^p{ c^z^ '4cn c^t^t5 I «rf3ji^itl& ws 

I «t>i?r^; ^v[] ^t9, 

20 c<rt^ 20,000 "sjcspp iiz^ 9\i^ 1 ^^y *rcw *if%« ^ 

^z9\ ^1 5^11 3^5(1 I v4^ 

3^C? «I1 »l^ ^tt=( «4C»! C^IW« 'ait^?1 ^=1?:'® 5?1 I C®t4’4l 

^r»5H^ 3rr^—C’lC^C'a 20 %69 *t^C^ Infrasonk «^«r ^ 

C»rc^ro 20,000 3p»ntt^?l ^nz^^ *iW.^ ^Z^ Supersonic Ultrasonic i 

^yfc® f^?r ^z^ 5K5^T<srtw3i 

I ^c=\t'St1c^?i ’»itf^v^1 f^<(jt® ^4t»i «it9f®1 I 

ff»i '4^t& 3^t®c«i?r ^t3il 5tf%® «4ft^ i 

»4ii*t? 'si^ t4f®»r5i <4^ src^^tr^t^ f?c® ^tni^ i ^T?i'« ^ 

^ ^tc^T^wT^tu iStjt^si cm I ^*111 ’^ar?j 

•atTtc>(tc*Ft5i I ^4^ 3rt«c5^?j 7[Tfiv\ ^f^?r ^v\ i c^ '« 

I <4^ n?r 4l3|iT ^c?15j t4^3|5? f4Wt^ 
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} f^A ^mt?f <St5‘l Ani 

Afh'i I «itif ^t*(ii CT ^t«rrt—AA c»r^ 

^«t4=r 1887 »!tc®T srfsf'e <5rtc*rr:9A i 

TOB ^nA ^itA^s 'sitf A^r^-»fr^c® etA^ <5rtcs?tt^ ^3f, 

«itc^ ^ ^ c?f5t?f. »iti[tc^i ^T?r« 

'6 ^A I 

“f^ «fC5f 5!mt?r?R ^tcf i 'ii^l A'i^i ^<31, c»i^ »r^:^ 

A ^tc«F I <srrc3iic^pt5{ ^1 cimtc^r **w 

^1 ?pA, ®c^ c*T^ "T’lfc^ m 1 B?ic*i?f 

Slt^CSptC^tST, '€ ?P#[?I I 

A® ^1 ^t^ait»r I I ^9[ 

5?^3i cmz^^ 5!5^?r ^Rs? ®rcBf ifH <ic? 1 'i)l^ ^ 

I <iic«JC^ C^ ^*t5 ^15A cnt ^tC«f 5TtAc^I thermoplastic 

6t^A?T ^t^A^ I 

iHt 5^tC5I c^m\ 

A*st^ ^zm I A®1, ^u «rT^ c?fff®*v «ri?r 

I A®tI& ^^c=!p?f ^t?rl «f®TA® v£i«*t 
I f?^ c^A^ ’?i'1^55p f^c?( ^6^tf?® I 

vii^ npi^^^A? <2(r®j^# ^ ®triRi «£tc®K3p^ 'e 

C3i'?p I ^AIt w c^, 

^tr»T?i «rt^ «ini *iti?i I m^ ^it^caFtwts? «rir- 

<lA«t® «ii^i& ^W6i As57^-«f^CfB 

’jft ^:b I Cf[t »nf^“ft^ C5^ «1 

^ I c^^f%s play-back head 

ir«ir At? ?t2iic»T ^A?i »it^® -^^tc? <it^ \ 

c^ ^1^? "Sit? ^N*( ®tc^ ?c9i lt«A^ C5® I «i^nr¥ 
c?^f^*Nt?? »!?? ^c?At OTffe* C5® ?st? I ^5j ?rwi 

«fttirrap, c^t®? A5T«.-«l?t^ «fA C*Tt^t« 50,000 ?t? ^?t ?tip% I 

tiwtsf »n^i^ At*^? '»iAt«\^c?? ?tii I 

1900 ittVff v£|^1 ^tA^? I 

?wiAtai C? ®t 'Q «w»i 

'»JJt^Aft?ti:? 'B«tt»it?sA’^tc^ aivttc«f 'e^itt'f 
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I »1^ >S[Vs 

d)9 ^i^9T^i I «ii»tc4 »t^? «t?ici? 4^^ »rc?r '«itt»rr^- 

^ I ^9\ t^c53Hf c^^t?i I cn^ ^ 

^p{ ^5f ^ 5111 *5^1 "^r?! »f^ c«ftfl ^1 I 

CSfCai ^u ^t«4 ^t*l Sf^nftC^tPl^ 

^1^11 >ii?i 1958 ’It':®! I f5f^fw:»F 

«l*v»t ^Z^ 1 C^r-^ttfC^ «r4c<F?I 

’?lt ??i—c^5t c»i 1 

SJ& ^1C« ’Slt»!t‘f1 C5^f®^ 5^51 55—^®lt5 'Bit? ’ttC't » ltf5C5t- 
C5ft^55 C55pf®*s:5s^ «sr5*t 55C5 "^5tC5 ^ ^Cfl I 

COTt^C5 lil^ST'STC^ *f5f 5C*«ft^^ «ltC5F C5=l 51 

^115:55 5*4^? 5C5 ^tCSf 5(1 C’t’t^t^ I «l5f-f5WtW5 

•rf5t5 5:®15 'S\^. »£i-5 5t^® f45f55It®TC55 

^fa^. f5i. »iit5t^ii I f5»(t®r c«tBFt^c5 “i^f fsra5r:«i5 5f5 c^pt^i ^\ 5t:^, 

«lf%<«fsi5 c«(t'®1 »tt:5 5(1, *15^ C-sttBl^tW 

55 I ifll 'Bl^f55l ^ ^55t5 C«ft5‘t^:55 C*!5t»1 ^5* ftW 

%5 bsf^ ^5155 « wt^»il, c?gt®i«f^ ^t%5 C5, 

»i5fc^ *15:9? w <11:? i C55tt55 Mfw'«catt^tw? ’rt:55 c*tt5t¥« 

»r5r-^5:¥5 (?»rt5¥ f55tC5 «IW¥^ ¥t¥ c?5 I 4lf^f& C«tt¥t 51:^ f^W5 
¥t5C5 5:5 ^^^C5 -<1t5, C5 ¥:s '5rr5t5 Hl^f? 55t55 «tf^¥®!5f 

«fC5tW5 I C«1'¥t^C55 5tf t£l¥^ ¥51 55 til?" *Hl5f5 

5^5 WC5F 5lt5t5¥5 h59tf5¥ 5J5’5l 5t51 55 1 5t:¥ 5t:¥ C55t:5 5t5l 55C*15 
«Stf¥¥®I¥ ^Itfee *n:5f5 «rf^¥»TC55 5:*«ft5^ ¥51 5C5 5l:¥ I 

»fi:5f5 5I55T5:¥ «lt5« ^ «»tlf5¥ ¥55t5 ¥CW til55 

5:5551 5®i:5 I ^«5T" f555li^ '«ll5'e C5^t 'S?! <1:5 WT^H 5l:5 ^"11 

¥51 5t5 I 

SlfN¥t¥5^* 

♦55t<f5«1 f5^t5. t¥5555 5158?, 5¥55n5 I 




csm\ 5rr^t?r?F5( <tfaw i 

c?Pt5?'e ‘^?t< »Tf^^ '®(tc5 ^1 =iWirfsj 

•tft’fl ^ c?<t1 ^ I 5il*ttf^ ^i«i3Ft?r ^?i I 

^t«F=i^ Ti mjrfr*tj'e wm i 

A^ ^•^n ’tni'G f^i ^lm ^c? »R?i 

<tr^ ^\ I 111^^1 ^Tr5?r*i 59fCT5 *ftc?f I 5 |»t- 

^tflf ^ ^'^V9\ ^ni^p n’ «t9T iR 

c^ ^1 » 

^c5 c^t=?'e ^*tcw ’*t^«f ^tci to 

csfs^ ^1 5ft^tDii ^TOi 

^imi ^1?! ^\ I 

?t|tfl TO?? <51?:=?^ *im 

AZ^ tot ^t^t« ^ItC’t I TC3?T CT9T CTtsprt?? TO 25-30 

TOt?? ^ ^5Tt^t?r ???Tt^ ?[ni ^c'? ^t?r ^Vo^ 30-35 w^ 

’<f??5'e ^ I •-ip 

C»! TO? h®tf^C^?r1 TOTf?5? fB^1 T?%»R C^t=?« ^*rhj 

c^?r 4^—t5 cm Twtr '»(fi[«? »Tlit5i T« 

»ii^ JisrtTO T?it ^c?? I 

«t»rcw 'SitCsrf^Tt^ ilT^Jir^ TC^tlc^l’^CS??? f^f^TO?? (TltCTftl 

♦tt^; TTtf^cTtfiifi) ^<ri \ 

A^\ <i?tc<5? Tt^Fc^?? ^?fT »r^ ?ic^f TO 

TO TOf^TO I 

'itw? m c«rcT ^1 At Tt»ti «?Tt»t Ti?rflr»R ct, aj 

TO <t?ii:<? 1^«f^ ^^(\ »m TO i 

'«<tt5?TO «I?J Tt?r. CT. t^^^ .^TOf <«*rTO 

TOfros? cil, <W< ^%??? CTO ^tf^T Ttc^ ; CTO— 

*f1TO 1R ^ TO 5?<li TO ^ TfrlTO ^ TO ^ I 

CTtsr® CTO ^ 70 

*rTO f^CT ^IICK I 



440 


Wfif « %ltiT [ 23-f 7^ 

c^, 

^c?r ?=®1 «rr?|fi:??r 5i«t=? •it'Q^I 

'f\^ I 

stmw c^, TtC'Q 

c^'H f%i wj®i« ^tsn tfT'ff^ 'st^ *frij <»(tc^ I tJi^ 

>r4 ^1 csf’tR^stw *f'rtc<ff ^^^%\^ »r![c«r^ 

c^ I c^ f^f^’ 

C^?I C^*?f I 

»rt«f^ m ^wc=^f%^t3i 

«itff c'Xi^ I 

’t?l‘^1 Ftf^C?l%*l=l I 

Jr ^?n c?c^fe:»T 5 ( c*i, Jr ^%cTni «rf® 

^^i:**f 'sntsi c«TtRl » ^t4t^ c^ts^s c«ifts( «rf« 

^sZ"\ »ii^c?i1 <2trN c»[Rt« ’tt'Q^t C5tc5 I eN ^tsi cnz^’ 

%»I5» c^z^ I 

^fef?r ♦It^l ’itNl ^CiT c»iT^l ’it'Q^l ^TU, ^t5C«1 CWI 

5itc^ c^, wfw srtt&fl #r:5 cntsitJr ’«(f^ «iT:5, c^^ ^»ri c^z^ ct 

♦(?!< «iT5i5*i <ijiRf5«i. ^1 ^'hi wc^ 5pr5 f^aci i 


cn ^lt5^ C3Pt«ft5 «Er*4^ HU ^ c^!* >lt^¥ 

^ftn '«rf^ c^t I 'et^ «tt?t^ «{t« 

^z^ t£i:»u:f c«ic^ i ^^^ »r4Tw 

c4, aim f^wl ^ ‘fl’F '4« c^ ^tcw 

f«^ 3fTtf«C9^?lW?( C«r^1 C^^^Sf, ^?<l C5tl^ C^^^ I 

f^»i tP\ ^1 ^1^^ I f^c^ri fewi=i i 

WZ^ 1 f^fspn "m> ^1 fl»i 

»R5 ^taf=s ^Tw? TO? «tf»r^, ^1 «tt^ i 



^1^ 1970 ] «WP|5«n -^41 

fk^ f®f^% Vcnician device, c>t'*(R 

^1 ^n\ IlcfltC’t I 

Christ 7[i![z^ 5?^:^ 

5*r5(t?l fe»I=T I ^t?l ^’®?t 

f%l C9\^ I »iS5C5 

^tc’t-f^c? c5tc<r? *(:? '®1?i 

«*f f%i^l 'eni!ft?i-^^-f& c^ c^-<^ 

cw^l vn^ ^1 c><1^c^ c^*f ^'S, <srs ctr'q mc^ > 

cfc^.?rl ji^ ^jMUh cw^n I 

vil^rs^;^, '5(<f^ il*c^ 5lt?f C5t=^:^ 

«)T«-f^l cw^c^ nr‘3?i 'it^ t 

-ijt >l‘^5| I 7is 

\z^ ?X5^i I 

f3li^llt5T ^tz^ v£i^ c^6 ^t5 C5r%?J-tfl?|S f(fif 

CW|^ (Concave) '& (Convex) 

ta cF’stcsiq—^i:?i?i 

c^»r cw^l I ^z^\ 

cw^l mc5^ I ii\^ I 

'ii'S ^Fit c^, c'^^^^ oo^ ^t5 c«f^g R^t«i- 

10 '^U 'e'?t’«( 5iifMc^ 

c*f^c^ *it5? 1 f®R ‘ii^ Re? 

'5(OJC8?^i ?t«ft I sjRjf 7[T9f 1 RR Resf 

RTO i£|?Flf5l sf^ C^t^l I RR vnt 

f^R 5 f?J5iR "511^ 

mi^ ^ bsR ^t?i Ri^ ^*<11^ ^‘^‘T cm^ I 

Rl <H5|;q 5?Tt<1t^ Rr i ^CW Rtsji? 5JWI^ 

‘flt ^3? b»R ^c?f I rtt^V 

RR^ R’t'NlCl^^si'G »£I^«R I 

RRjr® R?c^ i5lR?i n®Ti RR^i 
«l^Tt^ C«fnRR? ‘JtTtRR'e^ I RR ^cwiufs^— 

‘Rt*! C^, C¥ 

RR^ m R^ti f 
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^1 I 'srrf^^ Wt^ I 

f^lf^=? TTCW C«fC^ 'sitsit? iH^ WUZ^ 

*ft?l»Tt^ I ^tf^ 5E}^I^ pF^tC^ KZl, 

f^c«f 't^f^ I f%iffi? ^fc»r 

I <ii^ C5tc<r W <il^’ ^'S "Sft? 

c^’<rc^ I 'srt^t?! (2r«m ^®i i£i^i :^?[ ^*t cw’sfc^ 

I '®(tfl( CV55(f^ ^t?l ^Vgf^ ^f^, 

^1 ^V5 1 ?TtCV5 

5t«ft? m csf’^cr^ m ^t5 <siu fis^t '«*i i 

'«it^t^ w ^^t5ii, cm^i *[?5 

c?<tt^t?i I ^1 I c^it^, 

C^'^i^t?! W.^ I 

^T^ZiSt 1*1^# C'f'^tt, C?&1 c^rc^l 

<£rC5t«!=I I ^t3|t^ '»F3J'®1 ffST WC^ f^**t ^*1 C^f^t^t^J 1'’ 

’tjtf^f^'e f%f^w?( m c?^ m's ^1 

%<«( CWiR ^Z^ I m ^ltf»Tf^«^ ^tlc^T ^t%1f 

cW'e^il ««! I 

^t?l^?I C^It^ C*r’«{^t9 WC^—( ^TCf ^1 

^C5i C9!t^ »iT^c^i •nn^f^i'e? i 

«rt^t*f ^tcw, c«j^lc5R fm ^^U 

’Bit^ ^1 «f‘‘fsi I ttc'T?! I tii^ iit^^ 

c^ c^wT ttc? ^tr? ^t5t'5--^^®-<2ft^ I r^iRR?{ '5it^t:-t 

^t?il c'T’^fc^ ^=T I c?lc^ 

^nif5C9i=i I f%f^ ^z^-^ c% 

^f^ft?f §t^'e C?ltt<I I f%f^ -sri^^Pl?! C^t?!l-c^^t C?C'«( 

w.^^ c*i, ^R=ft'Q t£i^‘s -sf^^ c^tc?i I 

^ c^%?J c«it?prw^ i ’iitf^f^i'e 

^a[i5V5?i iPiftt^^ ^t^t*f 

’I’sitsi^l ^iz^t c«f'e?fi I lilt ^flf« »it<R 

'^vn «r<(t=? ^tcw ^T^^t?i I t«?r «rt^j ^?(, 

®t5 C*?^^ ^t5 «J^V53Ftf[C«f^ Sl^Hfl «it<ii I 





«ft^-»tt?l^ Tf-m <2fni1efs? I r«fli Tt^U 

c^ts? i<\^.i ^nc»r^ 

^5 1 ifi^l c^t^l ^it^, 

I 

^tll ^U 3*1415926.I ^^- 

(Incommensurable) ?Tf»f 1 m f^sf ^ts^ »r*^C^ «f?I5ll- 

^IRI -stft^^ *15^91 I 1761 ^Tl®T Lambert-^ «rs*t*l fk»T^ 

7r-iii?i 5it=? I «il?f n^?( 1803 >11?:^ Legendre 

'Bi^'^e. TfS-^ ^lfif I c5^t?f "SI'S ^i^i:»t'e i c^ 

C^Z^ C^91 I 1882 Lindemann <2fsit«l Ctf^^s^sT C«T, 

(Rational number) fr^ (Root) ntC?I I 
<11^ ccrfar I «{«{5r 

(Letter) cSnit'^t '«l?*»lU?S I ^ Al?l 5i:^t%5T ^ I 

Bernoulli 7r-in?c ?imt?f ^C?l^ l Euler f%^ p c 

1 Goldback 'sit^t?! cmz^^ 

I If CW*! I C“l^ ^*^- 

m I Euler-^?! ‘Book On Analysis’ 
7f-^^t ??(I ^c?[ 'sit’iff I 

tt-jSI^ f?p jpni "Slt^ f% ^1 3lT=l 2^C5f|91, 

f^^cn c^rl^^sT ^'€^1 I 

^?r I c^t^»r c*i ipc?ri®i, c^f^i i 

«ilf ^1 >A^\ (Regular poly¬ 
gon) '$tfl ^1 ^?ri I tfi$ c’5?r c^'Q^\ ^ c^, 

*lfflf*( ^c's?^ 'e I oqt 

5iipt?ptr^ I »RCf ’iti- 

ftf€R ^z^ I wa ^pc^ff^i 




4‘14 'S 123-r 4^, 7^ 

-Vt^=31605i 3 <1C?1 I 

c% 5lt5? -V-i;?! fk% 31408 «ii^’ 31428-il?l 

5[C«0^ I I 96 

(Polygon) »rt5tc^j f^f^ I f^^t®l- 

tan^>i9>Sin0 0= » l 

rrtr 

^t1%f3lf®JT I C’?? f^C?f 5C9T=1 

I ^tiT*! ^tf^f^f®5i C^ >I5iC5?f Cc^t^, ^1 

I ^^=1 ^z^ 

1 c^^1 c«i*n ^z^^ «(U I 

I t^r?! ^Z^, ^t^-<ii?l 5im 3‘8"30'' ( «1<K 3 + A + -^0 0 = 31416 ) i 

^ZW 3lt^ 378 *1C^ 

I «£t^r« ^^*(t3r4wc‘f?[ 

c<^z*i^ 1 '^z^ 5^'® ?ii, 

c^fsi, 5(:5^j *it^t?it:®?i n\^\ >f:^« 

^tf^4s ^4k^ii 5114=^1 I Tff ^t? '5fl^®:&4 

31416 I 384 <)t^f4f%^ 5 «^^bp ^?r$?l «fsit*1 

I f^R >ii^^1 ^p^^5!i c^?i =^:»TJi I c>i^ ^:9il b®=2-(4-a»)J, 
C?l«ftW =4t^?l Iwij, n = b = 2n 

^ ^^fc«r?i «ii¥ ^5?% I ^Ic5 

C5fr^5^?l I Alkarishma ^t?[ 

^tz^ (2r«f^ ^itrM '5i9K?[ si^z^ wcf i 

■si^-sr l5o- »it^t(:*ij« ^U 

'5(t4ta ir=v^TD I f®R 5jt^ ^^>ai »fjtRr®^ 

C4S t ^1^ c^z^ ^t^-'ii?i 

cm'^ ^tc?i 1 '«ii?i4 cfc*r?i ^f«t^c®?l -V-. vTo, 

R<f?l ^:?Sj 1 C^^, ’ft^-tD?f "Slt^l Rfci? mw ^>ltsit9J I 

^t^P^ Tsu. Chungh Chih CT, 31415926 

^<s 3 1415927-45^ WAi I 'St?! IB W*tR^ ^t=! 

f?»f ^^\^ \ 'f®R 44! '®is*rt^ c'lrc^ w*iR^ 
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c^?r I <ii^t I 'st^*ar 

«r*itf^ c^, I ’t? ^5c??t?*f «’tw 

"r®i#c^ 'srtJ^ '®itf^f 15 I 

«f«t^?I ft^1 <1% ^11C15 

I «r^t^ %g^i 1579 >itc»i 5ig *f*ff^^ ’tt^ 's\U 

^t?R I 6 X 2‘« I 

c^rc^ t{^9\ »it^t ^ItSf C^?l 

WC9^ I Romanus «it^1i{ 2='> ^^fiif^T^ 'i'c^ *f»tf^¥ 

<1t^-iiig ^f=l eg? ?sc?s? I «il? <1? L. Van Ceulcn eg? ^e?:^ 

*rt« i ’tt^-tfi? e?? gp??t? ^? e?, 

'sjte^ ?se^t? ^tgf'figs »ii‘c=f <itt-tii? 

c?e’?ffe»is? I ^t? ^? r?r^s 

C^t'fl^ gpc? f^e’g f^e?t%«g CW*t?t^ i L Van Ceulen->il? ^? Grei- 
nberger e?? ?f?e«g^ 39 ?"ff^gs i e*l? fgf^ <1T^' 

5it5T c?? ?5??t? «?C5F «fjtf^f«?^ » 

c-t? =?? I 1656 ^\r.m ’t? c?e?s ^r=i R4eg? 

f«W ?? Convergent Series l C^e^gf?, 

« = + . e?<(rw 0-? 4-^gx + —I tilt 

3 5 4 4 

Scries ifl? >itTrc?T i^gpt^? f*rf??j ?ts{ e?? ^?i e?e« <^tc? i 

e?e^ cm^t Machin '®rtgt? Series-^? >tT5tC?J 

eg? gpe?5{ I Machin-^? n? De Lagny e?? 

127-'®^ ^■\^ I eq?»t? ^icgj gt? 127-t/l?« cg% 

<1^ m;^ eg? g^ggi? sfesy i Rg?, 527 w»ifgg^ 1853'1^ 

^^^ ^e?e^ ^^Rgs^T? Rw i ■ 'sftsfg^^r '5(g*ar g^Rn^fet? '®JtRfi5 ^gt? ^? 

527 C5R, ^t?« e?% g^fRg^ eg? ^?l cgcis ^tc? i 

ee^T? fgatg eg^, fgf%? cwcH? #i«c ®?1 ^t^-i£i? ^l?e cg% 

*r>gRg5 eg? ^?gt? ^z^ cage^cig i I^Tcg? «{e?%i >rt<^ 

?C9T fgf%? f?gtg-RTO*f eg»f Ri 'gRgi :?cg gc^f '8tt»fi ^?i ?t? » 


%sit?i m 




(ST’S '« 

1. f% f% <1?t< ? 

C^WI 

57 

«!>? ;—2. Cf lkw?l ^t«C^ ^9!1 15^ c^^ T 

»lta 

NS 

i—l. c^zm 3potI^ ^sitf?i;^5ft^g ’t'ft'^f 

^N5Tt%t «ft*lt^ I c^^l C% f%I ^?t< #t^1 nt^l 

(Tf^f^ ^nt'sfiiNs v:V( «Jt?i i 

«_2. n?f ^u’Ttfr «n^c<^?i 

^k'® I 3^9, 

5:<(trN5 I tilt tTN55sf% c®r® tii^“ <^ 1 :?^ ^Tfl 

I c^^tn «tlii 5 ^ c<«fc^t tilt 'Sit?! 

Jit^-'sitt ?if?r c«Jicgs c>!«fn ’INSCNS 'Brtg^ g^c?! 1 g^igtg 

c^t^i c^t I 'Sf’gtgt 5g 

tiHWH 5cg ^5t1 5C^ I 

«tar^»iRr C5* 


* 'Of^ C3ilf®'« ^Jt'SS «pfq^T®1-9 i 


‘itsrc»r^ ^ 

19c-f ^ W1 1^ 5I^f 

f^wtiT •ffa^? ‘^*it9 flU 

f^!55ts( ’"ftcutf^'® 

^^*1 

^«5T ^*iTtn^ ^*ijt*f^ 

^c<rt*rt<{jti I fk^ 

‘<»ts:^fl f f^-»i5i’3i' I »r5t^ >T'3t*ifs'? 
5FC35f nffl^CtfS »l'St*ff® 'Sft'^H 

c’lrnrfs^t? sf'fsr 

c5?Tn*i c^lutsii 

( sfNfa^a *itf^=?) ^fai*! 

»ru«?c«}s ^^1 c^tJr*ii i 
» r":[<?it*r n?H cw 

<ii¥ r^iT I ffai«} ^ 

f^=i ^❖-c’Ptr^a f^CJT? 

■sff^^n 1 ®^9 c^st't’hi *i:nT 

’«it:5t5^ « l|5r^ '®« 5(tr*i 

new I 

FtilB farenfl ^n- 

r®f%, c»i^ ptafS ®^fl 

c<ft«t^i'« JT«!:e’!t^9i n^c5r«i*i ¥ 1 ^ 5 ? 1 

'i"^f ¥f^i( flt*it«fn¥ n»ft< 

cnc¥ f^fefjFCJitfetl® n^cw«i ¥fli ntn 1 
«fnrjj »ii¥ •«¥tft¥ 'sr<.:n 

nntnn nfl"»ntu ^ 
enn ^Wftc¥ %r§ 


77f5 ^ '«¥t8 

^r1XF3 ¥r?i=T I 

n*i¥ «tf^^i f^?5i ¥efl nw 1 



¥tc«»l ¥^*i ^ntn «rn»i f%=r »t^e?nr*i 
tn«itc=i'si cw't® f^tne^e^ 'e¥¥*3,< 

n?c¥*r I =?«i-rn« tn^tnci, 

«(iitl3 nts^f«rt% c"i^ 
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ff^sj *i«[ 

■fifir? ntr?! I 

^c*?ri|5r~-^5^af « ^ri<ff3 stf^fn^ 
at’ftaFt^ 
fafai ?Fra 

=^Ttf^ f5r?t*re ^31 ^ZIB ntCiT I 

^ai c*fc^ ntR ( 55 •ii^ 

®t5r .nf«^?iifi *it5^ 

(c^*i5r c^c^W® ?1 5 i41^ ) 

>r^lii^ ntc? i 

?fa[s[ ^^t:9 

«t^gt^!5pfT) ?Ttf9 '« ^Jt^t9 

<2rp5t9ti9^ <i'9 f?r® ’ttc?, 9^% 

«lf^9l 1*9^ '^9C9ft9 « '>»f5f- 

’ticsr? 9J?^ ^c^t-fF-s ntr9 i 

fwR?j 'era 

?Ttf9 P?ilt»lJ99 c^t=? 

i|^tJ?1 C=?| I <il^ !1^ 
’rR9*ft9 ^t9l C-t9 ’t:93i«lt’ttt9 ^5»1- 

5^tft ’!'S9 ^ll> •Ita I 

fafJT ^jS CAfT 

f^flt*i:9 ^t9 9J9^t9 'STfsCil ^T9 Sfl, 

^9 ’^i »r^9 *ft:91 

^’ftC9 ^9i| '^|l?l nc'< 


9^ 89 ^Psap*! 9^91® ^19 I ^%Z% 

9^*lt?:5T 9rt9l CnCJS, ^t9 CFtl 8t99t9 

9t4^ «IC99f C9*nt I ®^9 C^f9t=ri '« ^t9 

77iB f9^%c9tferl® %z^ ^k'C9ftr99 

^09^15 «llt«lt4t^9 5rt99?t9 ’8t9. '119, ««. f^9 
5T*Ca9*l Sft9i:^9 I Pff 9tS!C99 ««^|5 9taj 
C9itt99 f4^flF9t»T 99C‘I9 6 "T’® C’Ftfe 
r4^%C9t^rt® %Z^ ^9 I '*Z^IW^ 

9*91 9t9, ?rr999tntC9 9t9C99 f^9 
^f&9 "aftC^ f99t^ «ff8^ 9^95® 

^^9 I 

'^9C99 €r99 99»l *lt99 *?i^ ^9^$ 

•rt9l9, ?C9 ^1^9®: ^t?9t*{ I pF8 

»it9C99 ®t^9t*T f99?C9 9'®9t9 

^t^9F9 9?r9 C’f f99t9 

5lt55t59 9C9^ '5r9S9t"f ^tC9 9C»\ r9®lt^91 
51W ^C9i? I 

^flpt9 f9®t=l nf99C^9 >^f»lf®9 

12-6-70 «tr9C99 <98191- 

‘®t'4 « r^^Stl^’ 9<l9t51 »lt*T 
^^93t9 ^f99C^ ^<.1981 919^^ 

^?C9 I C^9^-C»lf<r^t’t*ft9f <lt^tlW9 PlPl® 
«19C^ »f^9Tl 919^19 ^f99l9 

«l5?C9t9 =f9l I ^ 


ito^fCTaJTtl f9'<t9 f4-23, irtwl 9l^f9* |1§, 9f!%9t®t-6 ■sf’ftft® '49? gt|t4W 

37/7 C9f99lC5t9l C99, affspFt®! Sfftl'f 9^ 





^ 1970 Jlt^tn 


«rtwP3rr?i 


'»It*Hl f5f^ 3rtf^— 

ff^srtftsT c*r»t I <£t^ cvfcni 

70 'St’f C*lt^ ^tsf ?FCI=? CifC-fS 
^^nt'fST ^5, «rr!r -r^^si 

70 'BTfC*! I f%g 

«^^n •life, Ft. « ill’ll I 

^9| c5j^ c^, f«it*itm «t«ft=r 
3f«ptif ^^5 c»t^ <£r«ft5T 

«it»i?i I cw:*t 

«ftsf Ftl>^« C?<f1 ^tC5f—^Itf. 5lt^»T, 

^*f» V I 

^1 cnc9i c?i*i 51^59? at*f 
^t*ni ntf^f s»i I c^!T »iT^ r 


=rf, ’Tfgi »ni^i '«Ff- 

«r<(t=i ^t^*r c»it^»i*N9rjt i 

1600 t^tC^ FfST»r^9fJl fiR 50 

c^tl5—^'^*(tcsT «rt? 350 c^tfSr^ I 

a ^tCfl ^^5T« 'Stm’F 

'Br5f»it=r 2000 t^tc^ 

600 c^tl5t« I 

c^it^^r^’fji 5^c« 

•!tt«rc9? m na ^1’ftw, ^1 fNt 

I c^ nffarti 

-—f”' —. . . . . . t - - ---- -- I. . ,■ — ■».,i. 11—.I— 

^"N TrntC¥f^¥7t»l 
f^tn, 9itfr^<jjr f¥j(f^^f»w, ^ffSi- 
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[ 23-f 8^ 


’•rt® 

^rtrsfl ^'^nt?=T =n ’itc?, c*it^’T*’^Ti 

I ^Z^ '«1 

'»rt5l!I1 5f1 I ^1 

5if«fjcs{ I 

’sfsf'T^^ji §9^ a-i- 

c^z^z^ I f^i 

I Uk CJf«f1 ^Vz^ C% r^g 

^\zH Jit^tfni 

f 'Sl^Cn C^t^l "^f^- 

^^5? I 

1=?^ c‘«ft^ «rt^'e cmi ?rtc*¥ 

c^, 

if% cn?:»i« ^it^ftf^i ^t^- 

c»it^n'v«JTl ’5fi=r^ i 

«i^ ^tfln '«t 

«rU’5J9 *if^sit*f« ufJi-f: ^tu<^ I 

2^^ ^tf»l4f1 CW^I 

c*f-f'«f^ -t^grt'i^? 

VC? I 

'nf^c^F c^it^^^’tjl Tfz^ ^Mz^ 
3*29 C^FtlS ‘<’F3 ®fr»l I 
5(W 5lt53 “115^51 li 
19 '®t’t 'f'f'ffH 4^?, 70 «tn 

^fs{9 <2trnt^5{ nn I 
ft»Jta[ W, 51^1, «f^r5 

Bt:?is ^f»i w«f9\ ^iz^ I 3^^ ^tf^4't?r 
iJWCig 1934 ^\!\ c^z^ 1961 »{tq n^« 
f^f®?r c^cn 5^t'«ltf^l ttnii «ffs{ 

«t?( I 


49 'st’f «ff^^ 

I f<F? ?'!^*ftcsr (fl^rtcsr Ftn« 

'5it?i« ^Ji I 

5n^fl C^«(1 I f<®t5( 

«i5 »i% ^^f?r ^31'® 

*ilrir, ^9[ ^ftf <r?it5 *1=5*1^^ 

’is^ «fr*)?i 

^fil*!t*l «Jt« 8 4^111 ^tc^i I 

«?t?i8 i^tf^—»i^c;?a sic«fj f<»i5! 

"l®^?1 70 ^<.“f ®8i, 30 '»l^’1 

•% 9 \ I f<»ft*I ^9|®tn ^TTI (D^lUsf 

'«r>i^.«fj NS £{t% j clitfe 

(rhjtoplankton) ®?I1 

I ^r»I9 ntg’lHl '5ltCi?ltf-^<l?!’}*l 

(Photosynthesis) ■£(‘Tt^« 

«tt? 30 ■®in (COb) 

>5r?*i ^rii '«[f%r«f=? (Oo) ^®rfl i 

^p5p) 70 '«t^ 

«lhtC*fK «]BlCiS^5l fvfCt®. Jft^CtftsdT- 

I «j]^ 9rpi1? 

5|tf « ^€Ft3f I 

*J91 ’^H—'SltsiU??} >lWfng 30 

(arjfij «}t%«r ciftfSi? >srcsts?s^, '^z^ c^ 

nfi*iti ^tcf, 

c?!t^’T'«rjf<j ^“f'®*! c^iz^^ c«rt{5w5 
Ftf^^l CSjfetfSil ^^4 I 

3f=?>I^<fjt!l ^1 «tnt3f5?, ®t?l *lt3l 

-!®^ai ®tn Ji5<g c‘<rt^i ®4 

^»!l ^t5—«f^«s Jltsjc^il 
»r*it«(tc5i <34^*1 I 

f^*>"r "I®t#tC® TlC«tl 

?[nc^Ei *fr?[»(t‘rf’4«F -it^ >it5;c« 
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[ 23-f 8^ 


I =^¥91 i 

««’»f^« n<« 'siH «r«t5 fiTc^{5»F «ri'2 ^?ji 

f5f I '«tt*iai '«rt*itc¥fl 

mw Ftc^«r 

*jt'«rtfn? «?fq ^s{cw, 5tr^?j 

^tui f^''ft«fr« 'src^t>^=r 

I ^sf ^f^nt*ij?i ^'5.- 

vc9» I 5F«%5f 

=5’P9I ^t«^1 ^tC?r, ^1 fSftill C=T^ I -ilf^ 

^9is(, ^u, c^rcB^ cnt‘?i- 

«ft^ ^r^lT? 5H§7:?! ^-■^t?l ’f 

I 60 ^tn 


¥»ltC5?1 155 I *lt3S 

10 15 Tst^t ^^Z^ I 

'9t?f:^ 5t^ ^z^ <rrs- 

i nts m- 

ns c«ft«F ^ts sTs^ts's cs:^ cnc^ i 

st^c^ I 

r<Fi cs«flT=T i^fjis ^ns cnt4fJT«;sjts 5tn 
scsrf—;nstc=T st^tsts ncT nr«r ficss 

«JS5'« cst? sts I nts, afn, santf^ 
sfr^ snt9taf5f I cni ^n»f5T c^tnts 

nt' 6^1 sfcs—^t« fss? I ^ts 

ncs« cTf^i stiBg, ecaicw i 

«ts^sct 5tn ^«snt«fiT spsc's «fsE ncv?, 
afintCH ^ts r«5r '55*1 ^S5 nc? i 4 ^k 
'®tr«i^ls ^rcs 1959 5Tt:9i fscns f^r«s 
srris Bin « nc*is ^«vnt?=f f^nts i 


4 ^?, 

1959 ntcn fsins Rf^s stcl '« nc^is v^j « •wt’^ftfn^ tJtc^a 's?fi(a nfs^?t*l* 

f<Fj:9iinjt5i nc^is Ffc^s nfs»ft*) 



6'2 ’•itCsjfs^lsT cn^ 

6'6 


5-4 

»i 

5-8 „ 

nf%*f 3?tc^3?t 

101 

1 ♦ 

0*4 .. 


9-0 

^» 

0-9 „ 

^tntsf 

10*2 

91 

0-2 ,. 


72 

1 f 

07 „ 

fsjns 

77 

i» 

0-3 „ 


7-5 

99 

0-3 „ 

'Bitrsifs^Fi 

64 

•» 

2*6 „ 


^qr 




4-5 


I'l ,. 

'StS^S^ 

5-2 

* 9 

0*9 .. 

sftntsf 

177 

ft 

0*2 ., 

fn^^n 

12-1 

>9 

0*4 ,. 

*’ (Brown, L. R. etc.) 

• 
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oj, f«Jr »<rt’®*!*f5l 

'ersr *('!t i 

]964 3Tfc»^ fn^tu^n -citcsifli^tsr 

»f*’?t9 »T«t5 «f«fTtli 
Dr. Raymond Ewell ?[cq%»i=T— 
ir^5tc>r 5T^^5ca 1970 *if*^ 

1980 *TU*^a >iTai ‘iif^ata 
n?:5i 1930 >nc?ia na ’aiff^a'i « 

?f^*i 'aiTcsifa’fta >41^ fan? c?«fi c.?ra i 
aw%n?—nfaafa nfa^fi?i 
c'lc?' f?fr« ntafa »[?af ^nta i 
?i nfaata nfaag^^ra <ncat^^- 
5f»i^ ^n«il% spaca? « «ta 
nt«ai ?lca, n<¥ nutates*? 

?t3[ nn ^ct?—at^taf^a^ ^rtcaa aja^ta ^f« 
spai I a'^sirc? a^ca atntafaif nta aja- 
^ta ^ai 'sla ?n 'sa ntiaa «Rat«?a 
^ca 1980 5ttcn I 4a «iaTia c^ta 
nfaa':^? ^ca 5ii i 1964 >itcn aHtfai n^- 
^^nt?a ai 1980 »rt:ne '®t^ fia i 

«ta ^taa, ^fi-Ncar cntaF>i^aji «i:a^ ca^^ 
arta i 1980 jffcna ^la’^ta 
^ta'iat^ «lf^ ai|a 4418 4ca f>i^a 
»itcaa ^fanrai ^«.fa 4ai 4cat«f? i 

^fnea c?ncn «it?n?a ntajaa^ta 
4n «f4t-r ntcai cnc4 '»it*ftc?a 
aqtrjr i srn?^:, 5iat>ifa 
at ai §«.na ; caaa— 

atatfaa n'5, 

^«jtf? I fai^a^:, «rfaa a'nn afnt^fa-s 
a[ca ntat^^ca f4f nti^a ^^nt?sT aja i 
ai 4n»i «ft%t?a at^ra 

'Bitaai «fC5?^ ajntajfa^ afar nt^ i 

caa?—.at^»T. f^a -« ^a i f4« at^»r, f®>i 


'6 ^a S<vnt?r5r faf 'sf^faai i 

n^at^a at^ ^nt^fa^ 4ca ^Un. f®a ai 
?a ^^nt?? 4acq ^ta nfaata 'Bfc?4 4ia 
ata I <£ffa 800 ^itca^lffa n^sft^a 
at'ai «ft%c4 al'eatin 100 4j1cntfaa 
nata nt^ at**?, fsa ai ^a Rntca nNat 
ata I ^t^ f®a, « at^a *i'j^t"^a at^ 
^enna ca^ ?t^ i 

«icac4a ataai, ’«tai5ai:a atu ni54ai 
^t»i f4 an «tn nti^a aitPs ^tcif 4aa ca^ij 
5tn '« na §«snt?a 4ai:^ ntaent 4^ can 
au^ ntanaf aca i 4| atanta ^ca4 
anc 41 'sU'sata etiaa sffa cnc4 ca 
ai'5J natnfa ^"^na ^a, ^tcnc4 ^ta^at^ 
afatfng srta 25C0 4jtintfa cnc^ 
ntcaa I 'cira «itcafa4ta atcaa ^ftars 
«f^jn«tca ca nt^ ^«.nt?a 4ai ^a, 
'®Tcni4 44afa '«itcafa4ta «if^f?a «fta 
10000 4]tcnffa cnc^ ntcaa i ’otae 44 I 8 
nan, aa^ cntc^a hfa4 at<a 2500 
cnc4 3000 4jtcntfaa -sicat’^a 1 «ittafa4ta 
4 ^ at^X« 4nn n'sntnca ntptai 4atf 1 
^ta a'cn asnt^fa^ ai's f®a, ^a, at^n acai 
nt^ai ate®? 1 cantca ^-^na ^§1 « nai- 
alcaa «fta n«4ai 80 ^t?^ na^, 
a^i^caa nt'satcai aa 1 aca^ nfaatca sffaa 
4nn at^^f^ ai ^cn f®a ai at^cna 
^^nt?a 4ai n^a aa t 
at^ca cac4 al's-i^ 'nta^t^a 'n^fnata 

^tc?a c?cn n^ntnt^ia 4 ta asfaca 
facaftn 1 a'cn ca at^J« sffaa 4nn nt'«ai 
cm, cn^ c?nc4 ntafa^ fanc?a ^<5 
cnr4 a^i nraf^n 1 c?ni atc'?—ni?j 
^«snt?ca «itcafa4ta na^n* ?cn ^ta^s- 
a^C4 ntcara ^««nt?a at^tc^ ^rai 
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[ 23-r 


«<jt f^^ni Jfi’if? C5T^ c^, 5i^«itpr 
«r:Tf®f5T— 

▼»f»i fr5*flt?i, »T^ 

'9^ I ’Tlt’Tffl 

^fi'^ ntz'sK 
-~-f^, ¥9l^»T, -ft¥nf^, 

I »<i9 >rt«fT <rt^ 

§*rfl '^vf c?«ii c^T 

feWt 5F31 I 

c^^^ Tit^—'ii^rsi 
^ f <«<!ftC=f 'Sftlf 9 C^tl5 ‘*t'3>' 
’ft^, 2 c^tfS fe=i 2 c^tf8 fesT 

it^*ir^, c*(\c=( C^tfs ^IT ^91 9 8 C’ftiS 
«Tt<r nj I "it^»rf^ '6 -1^ 'Q 

^'S'i^cw^r m i cn^ 

w 'eafJf '«rf«f 

c^tfB?i'e '®ft? 

»lt3S ?■( I 

»i^ 'iicffc-t ^if*i I 

Wl<r5 ^tsl Jf9I ^1 »lf^ 5t^ ^CSST, ^t?1 

▼*1JT ^tC’S/ff C5Ct C^% ( 

^a«F{5 'tn'sur 59|5?tgfi^ ^V 

ntfc^T? c«r«ii 5CfCf I 


^^, ^9^1, C'^cn « 


«tf^ 

ir*I 0*34 

^»11 10*00 „ 
48 00 „ 
f«ilfc,5t^ 3 00 „ 


»£i^? «ff« 

1,034,880 

15,052,8030 

18,923,520 

5,500,000 


•0, &ience Club, Dcc.-Feb., 1966-67) 


"Tt^jff^, ¥*1^ nt?iC9i wf*r 

nt'STi I 

cirm »rfif « fe<<*rt?=T i 

?Ft««l—49f»l ^Zi ^1 w 

^tCHi 'ft’frttvTC^ 
VZ^ ^Z^^ f?^ 9t<n 5f1 I 

«rt'® *T"^c^ '5T<4^f%i c^— 

cnfe ^t^fs ’iWw 

»!^t![ nt'«?i c’t^^'e c^t^T 5tfi[*n 

=J1 (Law of inflexible demand) I 

»lf% « ^9| 

511% 'Q ¥C9J9 

ntif =»1 I 

»ft»if8^ ifw\ '<3 

irt<fc^ *rm9i 'si^tsf j^siti 9JW- 

^z^ ntn I ’Tf%f '6 V9i »i^if 

^ntu «j!j tars ^ai i^ia, 

<rtr«a fs«“6a^ 

^ca feka I 

<«a *\z^^ »rsi^rfl n*itat=T ^ai:«i 

^ca ^^ I ?ta*i C95tay»i*Naii ca atca at^f, 

c^r ^tra atai ^at iiia 

n^^a I wq^ai «fta 180 aia arli»t faft^ 
«i'»f^f«fa*r ajtaafta ac»i%iia I 

'St^ fa^t^ai »<iaa atnara ^taii^a, 

al faca t5 'st^t^tf^ §<>nt?a ^ai »f«a i 
c^ carfa aplatt '« 'caiwt^a 
atsj f^atca aja^ta a^an ntacn c»r^ ftra^ 
c^z^ fag ^atfl T^z^ ntia I asta ^tai, ««ai 
’Tta’ttata ^aata 'sica^F api^rf^r® 
nta I 457 <jista 'e ^asna 

^•lat^fiaf ^f^a ^ta caatrai ^caci i 
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^rs 

(Mass doubling 
time) 

«?t^l^(Bacteria) 20-120 

1<BT^'«’Sif'esTt’aft^l 

fefST (Mold and Algae) 2-6 

’^t’T 1-2 

5?^ 4-6 >r<4T5 

1-2 J[f>f 

6 

'€ 'SfCSf^ 

•ftc* I WC^ Bacteria, Yeast, ?ii5t?F T| 

'«rt'3F f?>rtc?r 

ijn I 

<ri^9c*ffl ^«(1 fBr^i ^3?:*^ «n^h 

«rt3in I ffinris; uit^ 

c«rtl3c5??r i 

fvf^ Chef'S C^t^ll 

’I'S^ ^C5f I 'ill 

»ic«fT >^#^1, '6 

’Hft’N «rriii I 


*«l 5p}3Tt^^tsri «r^ts c«fc<r «ft*n- 

c?5j Snc^t% c«rtf5jr, 

’lUST’i*} ntH I 

Hydrocarbons ) ^fC=^ 

C^t=T CftH cna <fn^ I ^UtCJfl- 

car^vjjg^ ?ltJTt^f^’f •rwt^ cHz^ m] cn■\%^ 

nt:a I 1^^ TrtM 

c<ri— 

5itlc§rw'^« n'rt<C¥ 

>{'.cst*i*i I csfc^i =5[flni 

«5| C^, 'flt'ffl ‘5p*llSl HSfCiiT^ f 

'iic*f« ifli?! c«ft{5c^? •{fii»(t*f'« «rt5T^ 

I 

s?? 1 

5it5;c^? '»it’ic^ I 4 I f^^nf nc^- 

^H1 I ^l^ rt «lt«« 

^5(iJl *tt=^ 1 


*4f^ orn^tc^ ^fiz^ '■itfl ^1 

flwt^ fn^i «rfl?jcn 5 ^ 1 , ^t^i ^Ic*t ^'hrt»ii «t?rt 

I stfflsrsi f^t=( f*tf^l 

f¥ nts f^f<n ? *TWfw^ 

‘«it^i5t«^i’ c^*i^T ^f%^i c?tltc*F 

f|c«i c»r<ftR f^«str=^5 1 ^ 1 

l®5j vfflvi 5»tl wsj^, ^l^hir 

wpirsl 1 wtfsfl «ft5 

I <ft^ ^ ^^c*f Titfn^ 

I ^’TwtPT’? ^twt^c«F Trwt»n 

—^rew flwm () 





«ftC«F fi>^ «f?n3 ; ^<»f1— 

C5l« '« CSt^C^u^T I f^il 

«f9C*l?l C=«|ft^ ’Tl 'Sf'^K 

^iwi c<rc^ nR- 

5t*i5Ttff i 

^^1—f*1C*^FW^K siu=iW^^ '« 

-sm5fc»!t»rtlfe I «r«f5i ^f5 «[<t^ f^i*??!- 

»l^¥1 «frf% ^ Lymph node C«rc^ ; ^Srfwc^ 

'5rrf5c*it»rt^^ '®if?-^ 

(f&af-l) I >ft<ft?!=t«tR c»itf^^ 

«Pf^ ^ 9 [\ «tl%c«F^i <sr^*f ¥:? 

Ofc^^ f^f^ir c^t:^ 

•fTf^ «Ft^sr 

>ft«rrcsr c'fc^? Tr^r?r c^a c?«?) i 

C»rC^5 5[i^5I '€ 

5li^«F ?t^^t9 «fC3r I 

f?C?F C’!f« mtsf ^tsf IFCS^I, f^f«5 

^f?:-|3F5 '^Jt^-lsf^ltl ^«Jtf«f) 

«rt?^N*i c«rc*F c*r^c«F ^ai i 'sr^t^r sptc«f?r 

3^CW W’F?*! ^91 =ft^- 

'sf^c^ =5^ ^Cfl ijt«ftl ^c?il 

c?t|c»!z:fe? ?Ft«f (flaf-l ) I 

5it=r^c?c^ ci{« ^fn^i- 
y\f. ?i'a^c^t5i (HSftBfsifwl Jitaiti f^'®tf^i5 

^*lt^ 'ftC'¥} c^*l^—45 f{B *it^V 


c^z^ c’st® ’Ff^^ta '«rt??’1tf^5F n^<H1 
5000 6000-<iJil J(C«(T I 

CWC^ 

«q^* TfZ^ ^fn’Ftfl 

f^rc? f r^t5 4 ^ I 

^?11 

^Pt«Fl I 

U)^ Ctl5 '*'hl ^T^tf^’F 

<lf5Fr»15TN 'fl?!l f^f»« 

S^^R^FI C?Ft^'®f^t^ ( CH^‘ 

515^1 ?lf5f^1 ) -BltW ^C9 

=Fr*f’Ft’f^ 

nt*f5( I ‘<i?i 

5?1 *FC*i 

5ffi?Ft?i apsjst: 

5T»T c’fi’s ^tc^ "^z^ ca1%^ 

?l^t?[S1 Ctf<n C»f9 i CSftc^lcfefl 

*itiA. =lt^, df^ 'St^f® "OlN-t ^5 

I ^tl^t'fl CSj^ 5Ff53Fl 

c?itn-2ff«cst‘r’F ^*i^t'6 ^ji’iri’fit’ii' 
^tz^ st’l cna nt? I 3Ti^f^?F 

m\ cm c% 'st’T 

’®ff#t« C9t^5 ^T3 

'« Ciltn «ff^CfltW I 

csFfsi *(9tn?r c^t^ ^fapt^ 

miw '®f<t«' C^p[ C?t^«f»I 

^t«tf^5F^t?l ’itvBl ^zmf 
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'stfl ^cfl ^<fii ^ts. I cfltc’iii 

c^iMtliSf (f&af-2,3) I «ftrir 'Bfsff®, «f5r vai «tcn; — 

f»\*jp Celt's ^1 >i^tftn« '« I 

^P\^\ <2rf? c«fc^ fe«,n9 c^t^- ^ 



l^^ fsai 


m I c^m «f«5t^ 1 

c^^w^^^\ c«tc^ fe^n?i cfta'« 
c’r'«ri c*fv « f5r®t«F5^8ff4i> c^t^r 49 9ft9l *nit^ fii 
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t 23-1 8 ^ 


35t51'S fW*! 


I <ircvf?r »1C^, Ionising 

radiation 5?1 

’Flu't I ^f?i) ^r»^5T c^. 

cft^r «f%?r ^t?i 

^zw ’iiw^ c^ «ftaft^ ^r^5T 

^1 S|«, nf?l1t*t 

nc=rwi ’ICS'S '5is?fi5 ^c« -itcs i 



2H^ fBS! 

f*fc^ ^ic'ss fscst^sl s:»is(, 
€t«ts f»\^c^f*ista 
^s*r^ i ^ts*! «iC5i^ 

cst% C’fC^, ^tfll *^c^ 

5^«r5l« 9ts1 fif I 

«flt f^^C5 'Bf^ staffs «fa'5'fc?a 

^ta*l I jj^afTT si'aif^^t^lcira 

^^at»T-«r^R ^fsjrcfa -ic^f 

src<«tl I ^lai acq^r, ca ca^fsT 

cat’t^ »?tsfaf 'orsr^t?! i a»ii 

’Bftw ♦!<« casfa nt'eat 

^ ’ft cac^ '5 i|-5j?ii fii^c^fjjai 5^"*tc^ 
a'saj assci) ’itfs i 'aca ‘ijssfl 

ca, ’?t?caa c’f-w ^c^is ncaaffttca 


«tf«-ftfii« '®ica^ «it^a ( 

'« Q^m c^tsr nt^ ) f^fec’fftafa m9 
«tca faf«a ®t^af’j| ?tfl i 

f^Scatfasta ca'stca^ c^taF m c^^r, 

faaca ^rtsf c^ta »fcar?| ca^ ca.f^fec^ta- 
ata staff's c^tcaa «tsfaa^cai (Genetic 
machinery) ««aa -ifsa’^a ^tC’l, a1 



3a ^ feai 

c^tcaa Tt^t^af ajtat^ a^ta— 

fsl aa, -itfantf^^ >Tac’tt<afa c^taa^c^a 
^a^t's ^i®tca alto's ^ipca i ca ca^ta 
ca'tcaa ata'^ faajif sfca caftaaaif^® 
D N A ai f^Bif^atlcatfafe^^ «ijtfa® I 
^r»^1 c^caiS^ c^t®-<iia 
^ ^ai I a^ii at^BiT, f®-‘«a-«i*a 
5tica ca c?ta nfaa^al «tf«fafa« fca 
c’Ftcaa ^aaf^a ’ffaetaiafa i l^at 
^tacf f*n^c^faata «if®{5 c^taa 

'Bi'sxia'? fs-t^a-ij-a aatffa^ ^licaa sftat^- 
nfaa^a^ cat^ atara iltaca «flca caa 
faaffe faa^a i 

f^^^ta^faata ^^af^a ’ftaf »rac<s acai 
a'ifacata at¥l ’ic'fs »a^l§ laaca 
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«, cfltc’Ta «rff^?i afCW 

^ fs«f«ri »r»t# i 

c^^T, fiici?t>Tt^j5t<F ^ 

^>Ta c»it¥ «rrapt^ ’i?fet*ti 

^<11 f®5i cnc^ ’ft® 

fine?? nmh *ii| cstn 
>it«tt9f'»; n^W c^c^ ’Tuc’i^ 

I «if fffc^ >2fii!?c»it»it^i5^ fq^c^r*n1s 

55^C*f3 NWJ 

cw<Ji cw« ifl? ’itntflnij: 

f»ffl-r c^c¥ •(W *1115 *fc«fT^ 

I 

•I'st^a fijwtR 3p*i- 

*ic«fT, ^'fsj'e f^i 

f^^C? C5^f?[ apis h'i?, ’!t^?*lt?i« 

C=l^ I <i5^ Ct^t?r '5ltSf 

c?tn-g,f%! ^tsr« sitij’fl? 

I c?itcn« 

??t¥acnfl ^tC«F 

«iC5?^ c^i I a »r^ flt»Ti- 

lf^¥ ’1'ft< ^t5 5lC<fT 

^'sjtf’rs 5it*f I 

fsi^ cf«tt cj{i<rtls,^f’!^ 

«ft5 »[*l^ '»lT<iFt^ 

f®-iii;r-<fl >f^rsi?ii ^c?i c^t^- 

ff 1969 *it^t*itf% 

’5^ 

*nzm\ I '«’?{5 ^c*^i 

'€ ^n«i5 n^i^^fTti^utai* 


I 'flcwa «ls 

it'gs? faf^aesfl »ft^t^fr>i5i ^jtutf^isTi- 
»Ttl® n*i»!t»ift^ ^c*t'fi 

^aiTt^icaitntl- 

{5f '« rq^c^f*i5tf ^t3Pt« 

c^t’Tla i <iif^ ^i|W 

« ^f?i 5T^«PH^al nlt’?ftntc^ t’r^rtif a, 
Witatart^wa 5(1c*i ajt^fSfa^l t* cf t»\t^- 
*<? Bfra^ 

«caT< «f«* 

I *ir®, ^Itfll- 

ui^fS fac-i^'? ’^i9\u vi)^(i 
c^ThjU «Jt3ft^ 

^ca, nTftntf^^ = 5 ^ c^tcaa ^na •iic^fa «i«ta 
fecn^T^a ( 4*i^t^ta ait^a 4^jWa 
ma^'fl c^caja 'itewa s^a 

<tif«taaaf »iaiai '«i?af*t 'rta\ 

^z^z \-^) i 

^trsT «}-j *f|ca—<2tf^iaa^ *ct^l 
j\i^9 »i“^<aic*t ^^rafraaicafr-ita*«it9f>6 
5fa '«it*iai aftf%, ^V9 

«ttaft^ c^Ftcaa 

*iiai|5 ^ »it5»ar^ f»i^c^t^ai catnta^ ^la 
^z^ *ftca I '«rt#t^ cat%^ 

5j«j< ^rtcafti ^la ata^ 

ct® aFai ^ta«?i 

faaa, ^af *(<i ca aa eff^caa’F ^t^F® 
^cac5, ^ta c<fta^tl a"t<afcn 
c^ta-afaatacaf ^at^ aapa aa 1 a^taa 

ataaiac^ '«aa ^Psl ^tii, ca«fa 

atataTstca ^U aa’s «{f^caac®a 
’ac'®'®; ^ataafTain aai ata. at^a a 
atc«a ^taa%, ?iiai atc^a ^waa aa»! 
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[ 23-t 8 ^ 3!W1 


*l*rt*f I Of'^l c^cfif C4«( 

c?c^a f^5tn*r «f^c-r 
«Ttar5 f^a w-r»i?r 
ntm *ftf^*itf<t^ 

nrr? «^5tc^?f mw cwcai^ 

nffl^t*! »rif*i^ I 

^t5(^ 5?T<®1 >rr?« 


'sfsi^rJicn? 5rj’^«rtP» nnm, 

»rc^’?‘rt5^ f4ait^c?fl «ii5T, *r^ 
’T?«? SICST 

«. c>i^ '«i=it’t^ ^ snf, ^^=1 

'«iN?l c?it^tapt« c?it%c4f ^tr»r9 

ftf-5^ «lt'Jtf»r 

nr?c^ I 


?t^5Tl '®t^t?I '51^^ ^S 

®f3Sf^R3f^5^ fs^af 


*i<ftc«it5s»i ^^z^ cvr«n c^, ^tc^* 

W*( ’TC^ 

=?t'«.»11 ^W5'« f^®3f5l-5^1 =5^ I 

src» f4W'®tr’» ^t*i- 

c*it^5f «tn I 'ttfl ‘'SfTtU'ii =5C9i 

^t^»!l ^z^fkzn^ I 

‘»ITf«T C^Wl’C^ ^sf5^ 

«r^H I 

*11, f^wtc*?! f%f *FWflC»l*? I 

^^^^■\ 

^c»it6*(i ^^z^ c*r*ri *rti ^^i?it*fri 

t*i-t*<tfit^i I 1825 

^titi ‘nwt<fi9i »rti’ 1830 #fc^ 
‘cafJtf^f^m’ =ltc*l *FCl*^ I w*? 

*ITt^ 1834 ‘f^f^ltflUl ^iV 3ltc*l 

it^*n 'stin «r^*i <£f«f'H 

^wsf I c*r^j iti, cm 

•titf 9^'«5r 

fiwN-fn^i fit! «ic*r^ 


'«itc^ I «f?t Bftcn, c^ ¥^1 

^ar^9i ^1 mi ^tic*! ? 

^911 ntl, «(<ff*T I'll*! 

"rtn*r I I'll mfl»f cn, 

Pf’Ft fife's ^C?{ 

c?iti:nflwt*r-^®t*i 'srif?'® sfc^; 

^^tfn utntca 

^tc?a *j^facaW c^c’ir c^tafi *Tti ci,'ttai 
"it»r*»4ftc<r ®itc®a «fc®^ fifipi 

mfm=? 1 ^1^ ^^caspi 

mi, »Tt*it^ 5rtal- 

al c^at%a tt^fa ca® I ^c»i 
atwt^l 5t<Ffaa ^Hta hz^’^ 
n^c® ^ ¥raa I ?Saa« -ita^- 

cattla at*»i1 ®tata ^rf® ta^j^Rtai 
*n at*Fta fitc®jaf itai-^t®^ ^^:a^ ®tata 
itajca faaa n?c® atai ?c®l i 
®<ra^ta ffRaajt®atai atwt^ fawt^^caa 
acai f%| ft?i all'll 

®tata fa®ta-5^ta fft'i'e ^celta 

at^»ii ®tata fa«ta Wc® 
fa I ®tar5a faf«w «rfc*«ft»ita 



463 


1970} ^»ri 


c^ ^Tft ^n- 

%»i=r, ^tN»n ^mt^ *n9t^t? 
c^r^ ?i^*r ^«r*i ^t<^ ^c'si '5ft*rlxira 

ie:^1 5111 

f^wtsT-fn^i 

5ifii ^fsrj 

c&feta '5i'5t^ I 

5itN»ii «t?t9 f^®t=r-ri’i't?tc^?i 

JlCnj %C3ttf1 fkZ^^ ^^3f- 
siN I f<5f% f^tSf?! 

c^ir^F ^’f- 

sftHf^i ^C'« y\n} <ii?j 

Ct^l ^r9S( fi? I ^at’ir, 

^19 «rc6h9 ^1^9 9fn *tN I 

Jl^rlTSf'e 9911 9t9. ’19’Ft9 « 

Wt^t I 

hatfsif -rc^9 9t^911 «ff^t9f « 9t^9lt9 
f9Wt:^9 *ftij^«?:9F9 ifl?l 9ti\ I 

«^tsf'« *ftr9r 5itC9l ^91 c-ft9l 9f9 1 

9^3f9t9 49 ^^9 9t359’ 

9t»l^ «r9C^ I ^C9 f9f59 '5l^f9«(1 ’Tt^« 

9t^91t ^t9t9 «l99i 9591 ^9C91 

9XS 1^9 f9 I 4W3I ^9®tf9s^ « >ltf^f5J-9F 

?t9 ! 

«19^ I »T9?t9'9 3lt^«tlft9 
*lt«(IC*{ f99it9 *r'?t9t9 9Jt*fti:9 f9C*t9 ^«^- 
I 'Bfi:99r “tc9f9 nf9^t9t« I 
91^911 ^1919 f9r^ ^9Wtf9V 199C99 9t91 9^ 
«f9wf9 «r^tf-r« I ff 1 9t^»11 

nr9^9t9 •t^lT*lt^91 «FC9 C991 9t9, 

4¥l8 ^9Wtf9^ -rc^fl 4^tf9T 4f^H9f 

49 ^^^\^ 9ft9*l C»19rf9 

r9?:^9 ^tC9r9 ??f99t9 ^«9t?9t9^ ^9Wl- 

f^f nc9f9 «ff%n9r 9?N «r9i»r i 4 n ¥9c^i 


c<ft«f 9^:9 cTfC99 91 c 9 , «rfcn c^t 9 -nw ^ 

9t9tl f^9t I 9T:»1 9t^9n 9lt9t9 H9n:¥ii99 

9 Tt^t9 nfl'St?! 9f9 feckl 9lt9l- 

aptl I 4^ '2f9l^ 9'H9ff5 «f^t9 9F9ft I 
4^ «f^t9 '«I59t9*l' 9»11 9l'9, '2r9l9^ 9’99ftl 
999t?r 5Tt9f9J’l^ 4^18 f59’?tit ‘9^911 
^UU f9®t9-66l 3lfi?r^’9l C9f 9f9f^9 
*l9it?^9t9\ F91t9 9t^9i1 ^t9t9 f9®t9-9tl— 

^t9*t C^t9 C99?i¥t9\ '2tf«it9C^ »I¥C»1 
9t'« *11:99 I f99ftf9^'BtC9 

¥tW ¥9:9j c9t«( '5it9¥ 'Sfsi 9C9 I 

(1) 49^ "^^9 C99 4¥tf9¥ *rfl«t9l 
91 99, ^t9 9J991 ¥91 99¥t9 I f^f^l 
9fw 4¥f5 «9t9f9 99t*1 4¥tf9¥ «Sf^>l9f 9J9- 
9t9 ¥ir99, ^3:9 f955t9^9^»l| ^999^ C9t¥9t9 
93tntr9 cnt^inm C991 C9t9~f^t^¥ 
'®99 5fC99*f1 C9:^ f9®Ti:99 ■r¥r¥t9 t9C9 
*fC^ 9t¥r« 9^9 I ■■^•'99t'\ 4¥|8 ■r:9f9 4¥i6 
«rf^-f¥ «f5f91^ srt¥t9i fV ^f99l 919, ^ ¥(t9 
¥t^C¥ ^r¥C9 99l9t9 99¥t9 'BftCf 9C4 9PT 
99 91 I 4^ ¥tC9f9 mW 9r9f^9 
^9®ltf9¥ "t:9f9 9^ 9¥9 nf9«t9l nt^H 9t9, 
^519 ^tf^fl 4^® ¥91 49^ 9C9I 9f? 

C¥t9t5 <S19*r:9t’fT 99 95tr¥ ¥91, 99 C95I 

9^ -rt9l9 ¥|8 ¥91 I 49 WC9 f9f^ «fnf«- 
C?r9 f¥^t:9 *f^'St9l ¥91 99. ^ C?99t9 
«ltCf I 9^ 4| ¥9t»|^ 6^C9 
91, 9tC'9 C¥t9 9¥9 Cirt¥:9tn 91 C?91 

C99, ^19 m9 f9i:-f9 ^tt9 €1999 49^ 
f99f9^¥tC9 f9f9^ ’19:99 9T99tC9 9^ 

"1l9f9 nf9«tTl ¥f8 '« 4r¥ttn9 9T9¥t ¥99t9 
«n:9t¥9 1 9®f99 ♦tf?l^91 « ^1 

€r¥tPr^ 91 1^9, 95^9 a{9¥ 'e nti:jt!!?¥ 
9^f9^t9l 9^ ^9Wtf9¥ «ir?9 f¥ 9¥9 *tfl- 
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[ asi 4^, 8»f 


^t?1 Ftl I 

(2) c?c-r?j f^r«5r 
f5rf«w c?<n I 

▼c»i “tc’ifa ^t5Tt=r9 I 

01^ ^if^?r ^t^sf 

5(1 cT =f5^ f“f«rci5 '«Tt9« 

▼9t9, ^t9 W 'ar^f9«f1 I 

«it^c!fs ’ICT at=(tc5Ta ^t^c^ra's 
Tfa^ta 'ertri i 

(3) ®t^ta fawfc^ra 

^laci, ^asstfHT "Tc^a 

ajt<at*Tafa« ^f«*ftr5ra <2ftat®fs? i 
^ta«i ncafa aiNifa art^tcar ca ca^t:? 
fawtcsia c^ c¥t5T »ft<rta a^ ^«rai <£faaE 
larc^ •rtaraa i «rcat«f5ra^ ^a®tfaaf 
•aaf ara^a ai ^ra« cfta aFai aFai 
atca I <i»:^ ?ai^i asata 'oit^ta fVg 
^ta, »ftata*i at!?ac^ fa®fa 

facia ^faal i[ca i ^c»i ‘•a icara <a^tfa¥ 
«ff^af itaci'e c^ta «j=?faal ata ai l 


(4) carta 'stata f^ita-farrita^ ‘aa^ 
»rtata*i at??caa faaitcaa a^ ciai 
«a, ^1 fa<faa ^ai aa^ta i ^taai ¥ai 
afii ^tata, fqfa »rt^ 's Ffi'» «[| 
Btatcisl I fVcita-f^cita^ « itata*! at?caa 
vim. Ffi\^ «tai a's 'srtna, »Tt^ aitai 
aa I ^asata 'srtata aca ^a fPi^ 
«tata atajca atataa^a ^aaf^a aTlaca 
ai caac« it«ai ata, ^trar^a ^atfai 
faca at ai «ta^ f^iarq fawtca 'era ca 
c^ta ajf^ a?t«f fawtcaa ca c^ta 
faaa itara <sft«jff¥ ahaci 

h®tfa^ fiarfa «tcatn ^ac5 

itaca I . 

aa cica ’aatt am ata—’ra ft|t 
it® ^aca cafaa, cafaa at^rt^ 
faaata-fii'c^ai a^^ca at^m ®tata fa®ta 
n'!?tr® aT^tc? •af^tca «itncaa i a® faa ttai 
®jtn ^^ta ai saacaa, faa at^ii «iati 
fa®ta atafa’?lc®t faaai at^ca, fesF fiarfa 
aa^1 faca ^fc® itaca ai i 


“a5 i®t^ ®tac®a ®ta »ita^r®tfaaraicn «rFtft® i 

^tcaciaMari aja^ ®arftma cai-c?itaia f^arfal 

’[taca ^latfti I aaat '*atat:aa faata ifv arftiatc??, 
®aat a^taai a?^aic*r.?ta ^ffaatft i ^aat »itatcaa 
atti aftacaa "ic4 ^tatcaa aftaa firtiaai atm a®r, 
atm ^*fa, ®tmt «itatc?a 'qtata; r - 


—^tFtt Sfi^iFV 





^ 1^1 ’tIt’T I 
5Tt«IfW ftC'S^CThri C^, 
f^fantl ^*i ^<f«> I f=ri^, 

f^n^, caR!T '« V{{5 

f^fap^ ’iit’i ^*11 Vi i 

He, Ne. A, Kr, Xe « 
Rn I <ii^sit« «rt^5( nitn- 

'9^% ^ti5'ac»i *ft'«ai ati, w 

•ffa«itc*r I t^tcvfa 

He-0-00052, Ne-O'OOlS. A- 

0-9323, Kr-O OOOL « Xe-O'OOOOOO. 

¥tni «iwr^ I 

1785 5ftl»l VTtC«- 

f^CWi aq®ti55ltrir^ »ll3fl5 *r9\5ptfl;it«(T^il 
fjjfapi Tsintis I 

5»ii5'<sc»ji ^f®if 

ff5T1 orf^rtts 

sjw ntp KOH ar^c*f5 
caR »ltal «tft5 ^1*0 

"55«| I TC*! 

a 5»tltltT«r5T 

ant^e ^«.*ri ni, ^etftsi KOH-ar’Jc*! 

^ «lJr^ 

•f^Pnrt^ (k:,s) aRci c-ttft^ 

^=1, fN aWT »R«5t c^, f^i^i ’trtn 

^tntf^ nf^i ^tr«F i «rrt«5T 

▼JtwRli:^ *.not more than 


part of the whole.” f^fsf 

^c-trf^^ nTtr»i^ ^«*r '« a?’® 

I wz^ *f«1-q't{B« «rt^ c^ 

55 «f4’r? v I 

1892 3Trc*T Lord Rayleigh c?Prr® nt*? 
C^, njt»T ^•Rtfl‘1 

«ft« 5ft^dtr^5i nitcJTi 

'SSfSf « c^\?f 

’tJtW 

1-2576 gms. « 1-2506 gnas, '8i<t«» 
ftrs 5ltlt$tCaf5T <tJt»T. 

«ft?j fnt»T 0-5% 

I f^f!» ♦r?laFi-f^'?t«?n ^flii w 
CTtsie fifc^ =(1, 

Sit Willium 
Ramsay-C^ aft5?t5f I ^ ^TtC^H •rfCWfl 
Pi^tm ¥Cfl!T c^, ^t^t:>T f^i 

^Tt^caf '«?jrc»i 1^ 

-f^t^fl's 3ifTtrsf«pni 

nll’j'tfe* ifii 

'•RSi¥ »Tt«r^ *rtitoB 

'tti5t*i ^fiifj crm I 

fljtc*! ff>itc^ 9 «tn ^rt^ 

'e 11 win ftari »itil 50 

4# wWs% cirtwf iiw cntt^it^ 
^t^CStirt^® (NaOH) if^f »ittic<rj 
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[ 23H 8^ 




?rjtl55lrt »Tt?1X^T ■^5*1 

I NO3 cJitf®?rt*f 

'« «i1%cw!rc^ fsf^ 

’rrr»fl5c^ I 

iTt^rcisf Cu-<in[ ^*rfl f?fi f?g 

^ftrcafsic^ »i"^<?ircn 
'6 5rt^c5ti:«f=r ^fjfJT «r*f’Tt9*i 
«fF Mg-infl f?fl1 nfsFtfii^ 

¥mi 

itTt*! nt=T, sTit's orti 

^rt? 19*94 (H-l'0008) '« «fhr^53f 

iV I ‘i}| 

’fjt^r 'e ^Jtraf^r^T? *rft^ <srt?t 

’frfc’Tfl =(ff^ c^, 

«if«5 « c^ cft^T «ft!i1 c»iV»^ ^1 
ifics f«?r I 1894 5TtJ»l ^JtC»l '« 5JNc«f 
C*iyf9l¥ ^1^51 4sfM I ’fJ'NS 
«ft5. •ft?f*iit^rtn^ 

(KMnOi), (NaaOj) 

tff'fC51 31^^—'arfwcsfsr, 

C^3T, CSFtfflsf—f^, C3prf3t^5 ’TC^T'S 

fjt'nT ^ft^tt^iT 3ti I 

nitnfefl c^^ 

( Mm ) I 

1868 3ttr«< ^^<2r^*i 

Janseen C»[\s^<f^ TO C»rtf®- 

ifln*!? D-9it^5T fsi ^rt’fhr 

^■\^^ *ftsT I 

Frankland '« Lockyer TO^T C^, 

«<t| 5 ^®=l ! 

^P{ f^fiirfs] 

( Helios—^ ) I 1889 ^tc»l Hille- 


brand C3F«t^l» (Clcveite) 

^TTifnc®* 5»rf?® ^fiin 

*rflcn? 9frr»r ntsr, ^fi «f% nrf!, 

*rtc?3f =ltl I 1894 

ajt*reaf ’tTt»riSc«F sft^cStcw^r »rr*fi? ¥finn 

5t*\t3j I f^f*T ’Tit^rlSw 
«if%c«f3T f^t^5i fam 

3it^c$trTOV 

nfan^ ^f%5i ’tt? KOH arrc*! 

I lii^aicn *nit»r»T^ 

»nJt^ai nit’fis? > 1^11 c?f5rc*»=T 
c^, aft=(r»T:=ia «rt« ^^z^ ’«ff^ 1 

•rvrt’f 

at^i ’fTt»T ^ca^ri 1895 »rrr*i 

Kayser 3lt^5'Qtsi «rTt»ff6?l 

^fJit*! ^rasT I 

^t*f:8f 1896 »r1i»i niM 

«*t<ti ^ta%ci5 5j«3r «r^cn 
cw^ I =Tt*i c?3? fircal -ir^n 

(Group O) I TO« a, 

•ir^nlSc^ ^*1 <<i^}8 

«i3itraf«f^fea »fTt»r I 

affan aifsicaf « Travers 1898 ntC*J 
^'« TO^iS ’TTfCna ’T^t=T 

nt!f I ^firc«f!J « =jn$fw ?5 ¥f«ai 

’T'h®t»r ^tz^ «ft^ nTt»ri5c^ <^15 

^f«fa V 5tcn atf^ ana »rwni--l85° 

^C?R I TO c^« ww »fTt»f^ 
flai 3itf I 3(t^!5i^ ^Ba»r 
sTflt^ai mn 'or^nlScf ap^ ¥f^ 

itxt»rta « fW’i I 

ft^- 

c®tr«fr5H >rt5?li¥f—240” 

¥fat»i ffs^l ¥[^*r 
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1970 ] WH 


Htzw I «fjt*rhi ^^"rts «i^*if5 

^«si ^fi?t •t?K—5it*r 

sj^si) I *ffl 

(’rfftfl 

nt^sr I (Fractional 

distillation) ?rr»t «r«tc»i «il’f=r « n:i 

) '« 

('5rtn»¥) srt^^ '«rt«'« ’tJt’T 

•ft^l I PlPffl I 120 ^5»| 

Aix 

nt'«fi ^t5 I 


¥t?»i ^(sFj nrtJilB 

C5^laF5 PfVil (Radioactive decay) 

f^^Ttc^ nt'S^ri «I^ f^fsinr 

’tlt^flSfl ^^C^TfC^tn—Actinon 'S 

Thoron I 

1907 Cady « Me Farland-<49 

^ispi^tT^a cn*! a. 

Prcia ffI «ft« «rtff^¥ »rjU»f 
1'84% fi^Piat^i I 

f^ppa ’tjtJf «itP^ttaa 
I 


*n<5rrfif^ 5315^# 


»ftata*f^: «fyp5c^ «it*rfll *f?tr<a 
«r^ta ^n c^nrs nt^—‘a’?* 

’frt'Tta I wc»^a faPsir 

aaa', if»i (iia\ «f*nf at*^ i ^a^ta 

l^^raa na-ncaa «ff« 

^a can*! I §'3tcna <^z^ 

nTtesfij ^*i5jf»i ^ca '«d ‘fla^ 

^tn if%a JTTW »ic«f na"ncaa «tf^ 

^traf i «ift¥ ^tnat-ata 
anti's IP® nfai^aa 'ai^^Pia 

faca^caa f«^a ^a ca^^ ^ca at^ata 
aFc»i ^tai nit^a ^a^ta aintaifa^ fa i 
’tJt>iC¥ 1000" car¥ 5000* c^(*feC'*t® 
*1^1 ^c»! ^1 naat^rs nfai® fa i 

«t1a 10,000" c»fl>ftt^® ^a>®ta naatloPi 
^^f®¥ «ataPr»t-»ia Pifefyat’i '^la^ lea 
c¥C¥ ^V9 1 «a| ^aa naaf^«t»ia ^e«Feaa 


aeaj ¥cq ®tefa attcaa 

^icarn ff|c¥ c^faea ^tC’T 
‘na-N nita ¥[tafa® fa i ‘fll ^=ftc¥ sttar^ai 
«(aai •fifte^a '^a’fl ani fa i. 

atataa^tra a^^e® c-nc*! as^i ara, aitfpjil 
^f®atiata ^fajs nit^ ^aa fatal 
aata®eaa f®®a ’ra’iWf “^atajf «rtaa 
^ lc»^¥|a a^ata ate^.i staf^ata aear 
faacn¥ njta-¥l <*<% naati at¥t® ntta 
^nata al-« atft® *rtea i natc^fa ’trt^a 
^i^'fTa aew ^aa fa^i »rt^ «it:f i ®ea 
9fJte»Ta 'fa ’raceea a^ •rKfi «*i| ca, 
tffsfjil ajta®tca faaii«* n^afa »aa^ 
ata®i ¥a:® *itcai fena^ ^atS ci^foia^ 
^7iiTr«¥ CTO ppai TO I srt¥jita sif®- 

*a>ftaa fa^n, ¥a»aaa ¥taiar, 

¥¥ana, affai i 
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ort^ 't Rwm [ 23h ^4, 8*1 nK'*r\ 


ftfif'e ^1 

trrsrjit* 

*!^r5Cl[ ?»JJ1 C*J, f^’5t3*5tC'Q5 

99 9 sft5^j«ii i 

^fV^? ^’t, 

10®" c^9\fs^ ), 

5?9iws^. 

?rtw,*ii ijcm I 

«*iH=it’ftrfl f^i“i^ n^f®?r *Tti>tc’iJ 

srtw^i sfiii I 

-ttiw *ir« mK 

jffaF^i 5i"«ifV'® •rsrKf^i >r^t^ 's]9\^iz^ 
1929 I "Bltaf^N 

9\»fT >1*1? c»|fel 

atw *11 c«r^? *1^ I sitsF^i c*fc«p^ 

sftw^i 5Tt*f c^'Q?! ?nci5 1 ^^f^?t*i aFf't's 
f^iiFTcn? f?f^ c^m 

*n:5< *t*rti:<? i jft’sr *ii 

'®^'i c*f*n f%»i ?<r:( 5rt«?,*ii 

c»^, :tt®F,*ii «r5*i5? =5^ I 

nc? few %fs>us 5t*!t?t? *i^tlc?r 

>rt^tc?T *4?^ 

few ^t*f irr*i?*rt? c*^ sTtw^sii «r*ff?- 
^k>ii I ?^*itc*f cTc*r 

f^fe>1*i f?faF?t? ?ft5f jt? 

ctfei B»iif <ai?t*ri*i I fe^tj srt^^*ii 

c*fi^ f?^jv«if^ fe«,*riT*T ?t? ^* 11 , c>r 

^?ni'9 f?f«? c?i"t? f?sji4^?i fivi ¥?cii*i I 

»lt?t3*fN5; ^{5 fe*ttc? *11 fe^’l? ?ffli 
I ((4=^ )—f^?t? 


»4?^ ( )—few -lfis*n"^ ®?cfeftTt4 ( ftl- 

«itfet’ftcfetn, nti^til^^F '6^-2) 
^■Kii ^tc#? \5iifefintt4 

*1(4*1^ ?Ft^ ftl’? 

?s, 1?«t>r wi 1^*11:?^? wt?i 4cs 

?t*n ?rt«fjRt? f?i? few 5tcn? f?^<.- 

^?*r ntlfec? >i?t>if? fe^ft *R? 

c^tfe 

*??1 I 

fv?i~f>jfiT'?sti?? fnk*i? 

>Tt?;tC?J C?*I*T ’llt’I^V ^si ^?, tfe?' 

c>i ?^*i fe^ft:? 5?^-«t“i*js! *it?tr?r 

Magnetic compression) Stt^^*l1 fe^*f* 
^?i I -if^-ft^ ?n:?«F c’l'tfe '^Jt?- 

fn?tfl «5*{5 f>if»5'<strss 

*i?J f^c? ntkw 

«4^fe c’^zm I <4^ 

‘4*F fr?* ^f^C? r«fT f?c»i 

5rt«f^*l1 W16 5»itC^?1 ^4?- 

f»rc^? «tif*(^ 

?ri? I ^ 4 ^ ^fe=lTl^fe 1939 

fifS^S f^?1 5JtC*l «(f®fi^N5 I 

f*ffe*TC5r4 f??? ’ll???!? mw >i?c5a 
>r*i®t ?c»ii—®?tfefir?t*i ^*f?i ®?tfef«ft*i'« 
f8 l5?t*l ( ^tfecStC«15T ^tfePTtl^*fi ^*itn- 
3) f?arc*t« ^t^tc*rj 100 cftfe 
*f?*I fe?3®tf4t*ti fe^ f?'91 
sttaf5i fe^ntf=T 4F?i I <4^ fe^^t trtwjrtr?* 
f4^<*-"ifvcN5 4f 

4ft4f -sff« ?c?cf 

c*r? ?tcw I 

srrwj«ii-?ffnft'ofii few fe^N5t>T*^i ^4t? 
¥r»i ( 1 ‘ 0 ®“K) fec^fif^ 

mw t 5 ( 10 * e. v) ^ *ftrv 

*4?^ Iltci '4pfi ¥44t4 
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19701 TOi w fiw 


I ^rta ^8vi- 

wc^ ^fs nfiw 

CT*r ff|^ ^rJ^ ’Tti’Ti Ts^ 

aw, f«^?l '« 

<ft^r<itr^« ¥1*1 ^tc^c’F 

"afti 

'3tff Tc»i «rtfS "if^5 

*1131 c^h 

6*icf, ^U *(MT fftaf 

ntr®« nta? >!:«? »it®i cm *itc? 

«rc? fV^’T^i-r^fapji 5t9i^i 
i c^T mw 4=?fB ntR? 

f®^?[ ataf,*ltC^ CB^t U5^ 


•ttraffl *it'o srt«f5i ^fn¥t«fin *rtc®i 
ntn ^ c^*li «rt®i 

sn I C6h® CT3S ^ ®rfl iJTft- 

Vi I '4’?^ 

«{taf®t»l ^ Cn^ 

m I 

’*?f® 10^’ 

n^ m ntr? ‘4^* 

®i *itni ^191 tfftffjii 

r^fss ^<(1 I 

«tt*ifli c»it f?c5?« '»iin'>j‘i 

c^ f^®5t=T srtv^j^tc^ 

•?6sri I 




^*ff» *ftTr 5?i I ’T»i'sr c»it^’r^<f7t^ 

4JH "f®®ii 71 «re?t® 

^p\ TO I ®t«i ^«>*n 42 

^t’T ®Cfl 

21 «tni Ci!t«F»TWt jp^nfsc® ^tTO 

»TC*f? c^^, ^nm nf«»»t*i fw 

w 5n T 1952-56 »rtc»{5 *!t<itfni 

<ftTO lOOnsi ^ftir, <nr<n 
1963 »ltw '«1?1 f tfroft*' 109-c® 
1966 >rtr»i 110-4 1 41 ^ 
f^»it4, cm c?c-r ^Tf®3F>r miw i ^ 

^ itf^iti c^^’f c^rp f^tc^ 1966 

141, c®»if^ ^Vs 


'« «ltc>lffl^t^ ) ’T'ftTO 120 

•« 100-c®| ftf^C? 4tr^ f C5|f%C4f1 1952 
90 c«ft¥ 1964 1[cm 127, 
«ftnts! 99 C4C® 12C-C® I 

1960-61 »ftt»l 108, ff^ 

1965 ntw fnnr ttf?cpfi»i 

97-c^l 

<rttv9 ^«vntw«T fV ft 

4^^ ^ 4fl ^*n f ^tc»n, 

ftftcf 4®^ «rft»r-c®W»i I ▼mi 
«rw ’?c^ ^tt4t9 w, ^*ff 
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mm 'a fwa [ 23 ^ Sh 


^*ni 

70 210 f%c»^t^Ttt»itfla 

^r««i *ft^i ^ n?H 

100 ^jtr»itft3 
?? I ‘fli f^»rtc=^ or<n cnr?, 

'sTw ^<.nt'rc*i ^f? -sTf^ 4 ^sf 
*f?t< nt'eal ^a, ca nfflat*! 
^c<8 ?a, c>j^ *it3f T{tC5T 


>nrra 1 aRr« na 
fa¥ fl’TN ’Fca caatcai ata ca, ani's: n«- 
a^ai 20 'Bta ■^^faaica aitaai atc«f ■ffatca? 

•rffa^ fai ^tcaa caia catan atca— 
atatar afaata^ ataf fawta aja^ta 

aac^ ataca 1 ca a^ajttsfij ^ca ca'eal 
c?f»i, cat*!^ fe«s*ia Jrar*! ^^f^a*i 

'«ca^ ^tia *tf^^ aaar ^^f^atna aRjntc^a 
?n ^t«fta ah I 



3at^ 

atftai 

^S. an. 4. 

aprata 

<a. 'orffl, 

^ra® 

ntfa^ra 

■raj 

36 

23 

28 

34 

19 

8 

7 

ata 

23 

10 

17 

16 

11 

3 

4 


caai ata ca, «fga nfaata -tf^ 
'B^tattaa ^ca atc^i fV^tca «a?i 

aaja^ta ^1 ata, 'si fa^a ^acf a'a'i 
<S«s*ft?raa faaa^jfSja fena i 

flata^ afcaa «pai 1 nfa- 

ata wacaa ararl ataca caaa «?t^tcaa 
fac? ^tf¥ca at^c« ^a ai, c^afa 
Bffjjc® laalfa^ata anna's ^<.ataa ^ai aac^ 
atw I «rtatiaa caca aicaa caa fjpg 
aaa caaa # ^ ai, cmf^ a ^a»a, 
^rtata *« at^ai caa 

atcal ^Ifeatc^a feaa fa#a aai *rtta 
ail a't^a aiacac^^a aja^^i 

afa'a'I i ^ta^ai^a atf^¥ afta sfa- 
«tauaa f<^atia ^aaf%*a afaaia 1,356 
faPiaa ^a^a afc^a a^ 1 <aa acar «ita 
450 fa: 'll: Y* ’aacacaa ^c«f atatcai cac^ 
•ftrt I «iaa n’^atfa^ afiiaiiata aft^rca 
«rta 76 fa: vu: (i7%)-iia a'® aracacsa 

aia’ai flja i nfaaaiata cnca «ita 45%- 
a^ aat^ratf ¥tc«r atattai atca aca m 


fcacw, ^ca'c=^a'« caat a^a sia 

atcsf aNtc« atai area ai 20 ai:aa'« ca>?t 
cpiti I c^i caa aalfifatc^ a^ai, 
af^ata aajf?^ «ita 300 fa: <«: ij: «fiaa 
75 fa: 4: Yi afa cacFa ^tew aja^® 
atra I afaaaata caea ‘na acar 
atai 42 fa: ^a: sfcaa ajam aat caei 1 

•aaa ^cai ca^-nfa^aata weaa ata- 
ati I 'aa aa^t^ ^raa^te^ ajaata ^ai 
atc*a ai 1 1964-55 »ita *t<fv ffacat^ti 
arfaa n^afai ata 19 cna-nfa^iRta 
^t's^ta aitai enca, afaPr aat atiei «f?f«a 
aata ^*ra 1 a^a a^a cna-isfan ^cna^l 
a€ata ca^-aja^ta ^ ^raiaata aai'® 
ai •ftat^fl viiaa atat'^^ aa^t aea caai 
facacii cae-araarta ^cata^a's ca^ wa 
^1ac« wa^^^ aca cnm. 1 

BFcaanca^ «rte>r »itcaa ^aii «ta®- 
ar^a a?ea1:¥a'« canV arfae^t (157 faftia 
ca^ra, ara'sr ewr^a «rra 52%) yfavt^ aa. 
caana '^trafaata 20%, ntntca 16%, 
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itftitf 10% ^tai 4%, 

•rftsrfi 1 

CW^, »rfl, ^Vsn »45 

*«¥i8 ¥t««i I c?<n c^tci 

«rf5i c<rc¥ «rti 2 5 
fecsffl c^ffln ^irt 

^^5 1966-67 ^tc»r Jits# 9 ^•w sTt^C^- 

cwTsn fxtzw. nfIviRta 

ciw 2 SI® !»t^E5tc«r=f *[1? fe<K- 

nt?sr *t^viRi irm»? i 1970-71 sTtc^i 

125 fiifi^T^ 3?csrfl *f® ^-1^ ^^nt?CSTfl 
WZ9 2*4 ft: ^Sf sTt^cIn^sT, 1 ft: ^ sF^l- 
▼it>r« 7 ^ *ri>t5r sitc^a 

srtaii ftsrfr^ ^tsfi I sjft ilf Ji^ 

5C»l. MB?! cspf ftg^t^ '^suft^^ 

I srfttttcsR »rtrB7 wjm «r<(tJT f fFtsit»» 
stn^i cs{t^t?is 

BFsic¥t» « c¥ts( c^U cw^ s?t^t$n:s?:r >rtafl 
«fc»'e «rniiif^f ^ 9twc^?[ 

ftsF cBtc^ 'Bftsffli i 

»iBir^ n-ftaftc^s 'e 

•»tftr«r? sf^sf ^ft^ c^«F 5*itf I 

^ftsicifj fltifTjtii« myrc^ ftS 'Jftw 

c<tw ♦rt'efl cn:^ i «rt? 

^rftsf'KI ^r® Vi I 

9ffira s^tl|tC«R 

*Ttnm wwm «»CTt«fsi, n®¥fli «rT® 85 
«lt?« 63 ^tin? srflSFta 

I C^sJtCs? 

csT^ttH srrwt ^o^tu ^®t-tftj«r¥i 

»i^ ftftin sr^sJtW sitaj 346 c^ftffl si^ 

*rhi «tft cf^tw, c^^csE «ttf 

557 Cfftf <4Sf^ 27'45 3ftf 

(1964-65) 1 VS!^ •tft«l*^« CltsE'® ^ift 

SFI 1 ^rt, ^ c<^t« «rft =rftittc«R 


’rtwv •rftsrf'T sitai 14 c^ftnf 

Cn^CST 150 C^ft <« Sftnttsj 120 

C®ft?r si^ I CSfft C 4 fft 

ifftr^n^T'fi m] «fft 

20 c®ft siftciltw «tft 259 c^ft 
c^>?r Bm '« 350 c^ft c^»i^ sfti I 

®ft sites? ^t^t?f ft=Tte^ «ft 5 1 fehFft srtl- 
cltews? *119 csf?it?f 2 ‘4 l&tsFi « 

2 6 ^t 5 ?i »?t® fteir^ I 

isff^ W 97 tl 

^e®? ^8f I ^^Ifftftsp 
8 ftr ®3 ^fte® ftsf^ iiii:^ ftuti i 
»!tfl 'JT^I’^'sr^st^ C®Nft 

ftr-tsi ftc-r^ 'ert^r^t^^i '« *tfttsrt»t« fen- 

c^t% ^®ft »i'8<r I ®i 3 

«i^ft<fi—^®ft wwB 
ft^s? ^SJSTtW sr’Tr*?^ 

ftsTtc^ «w csT'efli 5 »ie^ 5 ii 1 ini«ri 
ftn. nc^sf*ri « ^<«*fftes ?5 mw i 960 

»rtc»? ft® ^Kte?iiTS{^ 51?^ fI 

^ «lTCS|ftsFft »[tB 5 te^T ^(ZVf 
wn®fl *??« ^®ft ’fw^s? I »rwi 
101 , 2 « 3 , 9 ft®, f^siftra 123 

<t^f® ^■r •, ft. »«Tl^ «il^5. 1 ^8 2 

Ci^«t 9 i 'Sl^F. ft. 1 9^11 ; C>!ftt 91 64 . Utmt 
C 9 tCBn '« ’ft. ««. ft. IB. 27 , 

®ftg^ c 5 ?IB® 1 , 3 , «rft. ®rft 7'6 

8 stTs?; '^ftftm ft|i:« 9fttH ; *t?n sitH^ 
lift CI>^»f C 9 tl’tftai Cl^ftn ^’^Jtft 
9¥is? 9 ?taf ftti irc^n Fficm «•- 

cvm, ^>0 ¥ftft !^*wftr, 

«ftft snpT «ftr«9 ¥»i3?9R »rftft 

^Sft 4 FCTC 11 ^ft 9 ft ¥ftftt»l 94 ^ •flftr- 



tf72 C23-r^f,8«rmfn 


«rac*rfl 

^»n, c»j^, cnwtin. « 

5»!rf i 

«sil ▼>»5T it'yt# ^»r:»i warm m 
c^ F»ii:f wf^fltsf I «fcitrn 

wf'T^? c«ftf8=Tg^ ’fc^ri ^tar ^®f9 ^?ri 
cnci c^5T, c®>if% nfs^tTf^^ «rc^iin« 

fe® Tfjf^ sitfSr, jf5j- 

^sf, 5r^=T «fim 

¥?i I ^5 ^rsr? ^?¥»i '^f^i 
c^rni »rtr^ I »Tt^ «tntfn 
1 <rf=T cif^t9 ■srP® «rt? 6,000 
c^fw *tt«?i cnc^, c^«rrc=r wtc^ 

nmii c^5 TOO c’^rc^ looo i 

w»rc»nr wear m ns's 

W9if « wifcitw^f wr»?tfl5F m t«Ttr*ra 
^15 CW ¥»f»T aWtfl 5fC9 
CT-eai ^¥ta i 

a»^cil ^»11 c*r^ I i<!?i f^vcai fs^ 
«rr«?tC5a ’»J^’ll c=r«11 ntCfl I 
fsre^nf ^tc<5 *i^r6C« 

'^im w*f^ta*i, flw « ^>r»i 
catnitfl viif^ 

n^rtapn *racfs ^*TC»ia bu i 
ft^u naif« ^c*!i ^tat9im^t»i «rr«^t?i i 

«rr%a ent^- 

^tPr»itrna ’rmtai w 
n^r ^<t^ ci$- 

>Tt^a n^5H I 

f^f®'i5, f^-ai^F-fiT, 3ftsrta¥^ 
aW^fsTf, ^f^i- 

c»i^ Iwrf^ w T5P1I ^rtmi 


•rtsta enmta mw ‘J|^%*i, eaten 

'aa^ «rta ewe^a wtntfl «^:*ra 
c£rf*ftrae*fa ara^tea wtn an nt«ai 
ata I fwfacaa »al ajtnteaa wtaai 
can fnfaca aeaft i 1963 ntena fantea 
caatca aftntca ca^ta «ff® 10,790 <irTta 
#t^atna aja^ * acaca, wtatcaa catn atati 
cnatca ata 149 <sr;ta i wtatcaa caen 
^«fa« ai ta ca^ l 1965-66 
nten ’^ttatna ^aiifaa wtaat^c^a aaa 
acaci -nta 2 catl5 60 nn* ^twi \ 

ca 5 cn catfe-a^ «rta naaiiw^ acaa 
ajaata cac^l aenea, ca^ ^tn «f* 1 < ane? 
^fai atn aa^n aa ? a^ ar? cm- 
«rntcat5® a'tf^^ ai atata *aar«n:a caaa 
$jt%caa aaa 45aa new ai, c^afa ?pfa«pfat 
4fac^a can Ppi^i wanen c^ca wtaata 
nfacan a?l^ ^ac« ai ntaca ajTn¥ 
ca^taraa wMnta ^aa^ aatnacna w 

atat« a«a aa i fVn cnti»att^ acia, caaa— 
ntPa^ ca^, areata iSnta, nt«ata c’^rata 
^«rtfaa ajtnaf 45aa ac« ntca i «aa ww 
aaafta aFfac^ wta« we«fa fifacatn, atea 
^31 aaaatc^a ajant 'e aanlf^ 
ciit^ acaia aarta ^«»ntaa i 

I960 ata cara 17tB atcnia ^canaFfSa 
area ewata ata, a^n ^«Ti1>a 
4eatcn fafa? sta naif«a «n5aa aa i 1966- 
67 atca a‘aa«n *a;c^a ^aata «fta la an 
ca^ ipan nt«ai cnca i •aaa wta« ca% ewat 
(I30l8) faea naif^a «reatn nai new i 
‘antra ^yfVa^a grafts cacna nm cat^- 
?)8«tra wtatraa cacna -m S^ntaraa 
^piatsjnf fanta ca«ii enn { 1964 ntn) i 
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carta ata 

atatf^ afacatai arfa, 

cg^rt «ff« artaa 

cgl^rt «rf^ 

cg^ «ff% «rataf 


(1/100 cg^ta) 

ajagta cafar 

^i^artacafar 

^«,*rtaa cafir 

«ft*tta 

6 

304*39 

10*79 

5,480 

l^catn 

14 (ca.) 

119*94 

1*47 

3,430 

tt. •ia. «a. 

96 

43-68 

3.49 

2,600 

artfrai 

69 (afaa-artrt'ai) 21*18 

0*127 

1,210 

ala^ 

35 

4*43 

0*149 

820 


(1 cg^ta- 

10,000 aifra^ta-2*47 ^aaa) 



C5ii 5«:f I «rf^g «rtT 

f®si 'skn? »«▼ 

nP6*i ^tcn^ c5jn ffg^i i 

«n:»i« ’Tt^tc^o TT^ft*n *iii?- 
cB^t Bmw I >4^ «(ifc*rir 

^»ll—ij| Wfr*5fl ’Pf«vt5^ JTl^ftS*! 

Jitl55 ^ii^ 5?tf^?*frff «w® *ftc^ 5fi, ^c*i «r»i^i 
*it:^ 

«ftinti '8r^^«ft'« ^ s»i I 

ntcf» nirv cnt^at>f captalN « 

iiJt’rjc^ifHst*! csFtat^® «fc»^a ^zw 

c^m art, f^i 

•la'T c««rc^ fninr ’ftcfa f^l 


??faat« ▼la caa i aar Pt^i 

^aart arr^ia^ita aaif^« ajta ?n 

'©na's ca^ti, ^c?! at\ li i 

^*ta« atfaica^^ta fencaa astn ^ca cnc»i 
at?5^rttfta fe*fcf 

^*fa ^ca f^ca ^tcia •rca' 
«f:at^ala «t»i ^aa ca^ I 

Isfcacsra fasif^ai cac^t^ aa^far^ «a| 
axtntca 5rt’Tsgat'«« ^cac^a i «rtai- 
caa cm ^aanca 'eraf^^s c»r^ta wf'a 
cafaa cafa^jta faat^ talifS§-fa ^a If^at- 
c^« faaca fag atw eacg i caatca 
«ta^ a^tatacaa a?a ajagta aca fn 
ma^ a«i1iai ?catw i 
’fa fag faf^ia <a^i c?<n atca—atm 
aja^t «itattwa ^tc^a acai^; ^ ^rrrrt- 
faait^ <iiia ntta ^tart*^a »T^fa i 





27 jfc«fi ^fs 

I ^ »r*(c? *r?isit^ f^ci 

»rr^^fi =rfJii c^us nfl>ifi--tf^ ^atn 
JFtfl «r^p*F ^f^ss^i '«i^iT ?Fr5rf5r i 

>Ttftr^J 5lt5!C?? ®Pt^5irV 
'« ’rl’‘fr^5 »rst^5(i 

1942 5ifc>T f^^tcni 3 t?c?j 

f^ff^ 'sr^jf »rf^5 »T^f5T ’ff«WJ ^1-5—:»T 
^fll I «lfw <*1 

-tfi'a ’Tt^tc^i m ^«^jt*l 

^r®?, -if^* 3fT»{t=TtC^ c^ 

JTS^fl ^f’Ttni'® 

I 

1931 a»rrt5r-trc^ «i3^rs- 

«ft«t f?rwrr^ 

“tf^ ^ft-rc=r5 c5!itfl*iJt®f cjr^? 15. 

c% 27 <f«®itt: 

f^iSStt^rS C’T'OT fesfs 

’TH'Sr WZ¥, 5lt5C5I5 ^Sllt*l 

WIST «<i^ ®nft5T ?f5« 

^C9C^ I 'Sit? «lt®t»T 

nt'em I 

ftfl f5f%^3Tt-f^®rtC5(W 
nf5nrtc*j srcutn i 

^tar cTO'e *<15 fifcrr^f ^?n ^zw i '^z^ 

^^snf'TCSf^ “tf^rv *isrcRir 

•Jt’ttwi i[^'^i m««itnPr¥ ^1 


f^iv 

if^ ^^nt'fsr ^?i ^ I 

^(tfVsr c^ fac'f? f«5jt%« 

^ r^t?. c»it *f?c*r? 

'« ^z^ I 5F[¥»J 

«fc?taf5T 9C? ^1 ^ 'sffr^i- 

rif\^ I 

vi) 5?Ft^ W1, « ’tJt»ft^ f<5J«,-'*lf^ 

^C9i •i?[sitl-“if^c^ 

r^^TtC^T ^55 C^ nc?, 

'81 sf? I c^^tc^r '«fg« '« 

?acii, c»r '®f^^ >t^c’«« 

«ric5 I 

’Tt^tc^j ftKjt^cn si{<frcs 
f^^T«.-"ir«' «rC5T«F’«f^ ?c^t^- 

'srfc^ I ^ t5 •tfij'?® 

st’«n c>T<ftc=f c^sT av*i «rt’«it’^ 

5(11 *rt?5it‘rf^¥ ci^tfe 

^z^ ^tc¥ I «flfl «(nCT'« «if® 
»lt*(t3(^ ^CK ‘«t?? 

«it*it'« cm-^ vtsr ^ i •rt?- 

♦rfimif f^*(ft*i ^1^1 ^tf I 

^^5(1, ^^91 f^I«v-’ff^ 

fe«.nt?5r w «rgfl nft*itci 

^ *rf«5(t*r's «rg(r fa ' 

^v>[\ «f*(i «far Tf=? 
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’Rtirt c«rrtl «rTh|TV5 

c^tc®! I »r*iwi 

f^5i<s--(fv cfsJi c?ii 5T11 

na*n^,c^c^ ^^nt^fcsra ^95 

^tc^i I 

«f9>I}C^ *f?l*lt1 C^Z^ R?TV-|f%5 ■ 

CW5ftC9^C9 9J9?t9 

^1 f t9 C^IW I f99ltl^C9 

’^ttcsrcafs? ^zi 9^c»j9 ’itjh 

f9^«,-“ir«i ^^11 ^Z'^ I 

’rC9^‘TWC99 <49^ ’T^tC^Tl- 

Bitti «i*itfn« ^9C?—c^ 9C9?:ij >|5g;c^?9 

^Z^, ^1 9T9ft9 ^ZH f»f^-ti( 91 

’l‘^C9taf*T «ff^lt9 -1% ^91 

^?:9 I n9>ltl9 f*i»1CS?9 »(t«fJCJl -if^ 


WtlCW*f if^ ^91 ^9 I 

’T^r9tSfS» «flW9tC9F ^91 >r"^C^ 

«l}^il'6 991 959t99 Sftfs’flt ’r*!^ 9C9C1| I' 

9^Jifc9 «it:9f9^t9 »i¥»i *1991 *r*rl- 

«(tr99 Z^ ^ZW <9^(9919 

«JC9^9tf9 ^a^99 I 

Ji? 9jtntr9 ’Tt^»ir 9C>i 

^^ 9 ^ f9§TV-lf^9 nt'«9l 9tC9 I 9t5f9 
^tC«f »ltf^C9 ^«\Z^ »59*t9[^ 

^C9 C999 9Fr9¥tcf 9J9?t9 9t9C^ *(t9C9, 
C^99^ fsi^I«,.-tfl?9 9l9tC9I C9C^'« 

9t91 999 ’l"n9 «it99*I 991 9tf;C99 »1C'9 

»l^9 ?[C9 I C9 9tS?C99 '»l99t^9 »l9'»t9 
319l9tC99 ^C91 ^\i\ « "ltr«9 

*19« 9f5« 9t9 I 




f99^99t*f «??9tC9 9t99>T?“r C9t9 «1t^ 
C9C9t 9t5JC99 '^f«9jf^ 9t^Cl i ^C9 

<991 9F99 C9 f99^r9?J *fC9 9^»ft5J3PC99 

«lt9t9 9t??99fCn '0ft9ff«r9H 9C91C1, f9?ati?t9l 
999t»1 C9C9t ^1 9ft99t9 C9^1 ^9C^9 I »1^ 
•I^F 9^9 <31:^919 f91« ^Cn9 9?rC»19 3I9itC9 
^«'9-f9at9^9t CT-f-C9«lf«C9 f^C9Cl?9, f9« 

faf I 

»r2lf« 15-«f9 f99lt^ 9T^9t^fJ U19- 
«Ift9 I?tt99 ^C5t9tC*l9'5?l9H 9l ^filt»19 
*1^9 cnr9c^ I cpt9t»i 5 IS nt'e9i c^rt^ 
^f9'efn9t9 9»®*1T, fCf9 ^9 f'TC^ <99 
I 1969 »jtt*1 Hftcni f99t- 

f^9)r*1C9?i ®#9 fn. 3Pt# ft'9C9W9 C9^9t^C!l 


«ltt^9t9 * 351 *^C »1 <99 «lf®9tC599 

9 C»l^ <9^ f9949 nt«9l C»fCi| I 

^tC9f99t9 tC9*1 f9'9f99t^C99 f9Wf^ 
®^9 <9^9 <9«1. ’Tt^99[^ <<9^ ®^9 CSf^ 
^t9. r*f9f99 <9l ^i5 1^9111 
*19^9^ 9^19 <9^ f»T9itC® '^Z^ C’^\c^{:99 C9, <«t 
C6t9t»i -^fs <^19 «f9t9 9?^nt?r f^n? ^z<^ i 
<991 919' C9C9 c^r? c9tlB 919 *3r^ «IPl9l 

<8 ^tr^9t9 f9159*l 99C®1I f99'^C^9 f9fll 

*l^tC99 9191 C9ts#C® C^ »r9»l 1^19 
C9*i1 119, «r<t^ <9J ^9fiS C99rt^ 

r5C99 9t9Ct9 9^ fl»1—»PK1 

<|^t9l <ll<fi1'« C9t9 f|9 f^lltCl C*!\iC3 
ntJ99 t9 I 
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»i"*ic^ ^C9»cf3i c^, 
c^rc^ «rti5t5i^*t 

*(t8?t?rs *55’a3Ri ««i?r ^?ii 

c<rc^^ *rts{wa «qc?« 

»ICW^ »l"«1# I 

*t3itfn:«r^t»r i 

c^ ®^f5 ’Ht«' 

»lt^ ^l^trnC^^t»I«Ft^5 f^ni- 

1*1^ »it^ ^rtc^ ?it5ftfnttf^>r- 
€ft^ ^cw =;t5i5:nT@i5 f^^is ^^4 
«rr^t9 I 

1920 aftr*!? cnr^fl fvrc¥ 1930 

»ftr*i« «r'«r*i fn^ c«fc^ 

C5rttr»nr c^r ^ai 

^CTrf^»!, C>T ’I^»l f^TCl ’Tt|5li|;»l. 

« nc5i 1 ^C«%»!5r I <D^ 

f^4s? yq^i 

^iisrcs^ 

c5tTt-:»n «f?r4® ?r9c^ [ 

vil^ car% fH«j't«*l C^t*! 

ci»tit»i ^?ii 

Ji^^j «F?:?iii5? I 
r^«it^?il »it5CJHi *35^^^ 
c5T?t»\ cTrt<f c’rl <^^{5?r <ftc'®s 

ntCflJTl ^tc?ir Tt^ 

cFtTfcs^^r *rftr9it55ii '« 

'»F« <ir»^ii|5 {—jbIB c^ 
c^t^ ^caa s^a 'ata -sfiitl—4ca ^<,"f'a: 

•aav I ca c^ta 

ataa«Ft’'^a ^caa catati^ wt'a^a 
•'fta'cal I ai ata'^ata afcsr 


atatf*tW¥taart«1a wlcaai c^m f«afaa 
ca-t faf^a c<rta ntacasi i ffi ataaatt^a 
apftaai H^c^a asi «ttra sti i ^tai 
fena 'Q 5?tc5a ^^Raa aiar c^Fta f^faa c¥tai 
cFcn fni»^ c’Tcai i ^atai catit*? 

ntraafaraF catatc^ ntca ai i 

®^a arttas^^l <11^ '2(»fc*r aw^, a^caa 
«aa^ ^nraa—^aa ^^paa catar:»^a nia- 
caca ara fa» «<il ?{B irraawt^a 
^taal errata i ¥taa at«air ffeatcata 
ajtntca <«caa ac«f atsfcaa a? a^icaa atij« 
caai atc'51 

^tai ac^ici^a- ca, atacaa atf^a fn^a 
acar fa'^a '«i*taf5 arar 'eli i 
at5!:aa caata ^ a^a caa^ aai ‘a^l5a na 
^¥15 Taf^a aaca '«ti i atatfauaftcaa 
cptatiaaai^ ¥ca caai cnci, 

a¥a c*fa¥ ar^a f^^caa fac¥ ¥a X’* 
¥a acac¥—aisjeaa caata'e fca 

an¥ I 

•ita's cat¥i atiai ca, a^aiart^a 
naa^ sptcaa a^ aTatfaca^taaft^a ^taa 
#facaa ca*Ila ®ta aaa ^*faa &¥tata 
'sraTfa atai asrf^atf?^ ^caci i 

a1?{caa a^tfa^a «ija^ ^ta *?Sa 
ncaa aarfa ?r#»tca nt'eai ata fa i 
^ca «rt^taa a**lt’^ ca ataff fta, 

^1 <4^ aatfaatafe aatavatfa faaaa 

¥ar¥ I 

^-fawtcaa fa¥ cai¥ «r^»^a »w a¥ 
a^caa «rtffa «*i^ ¥al5 fa?4a ¥ca¥j8 
«f5»t¥ ataj I ^caai atrf 

5ta-a’ c¥t^ aia ^ i «Tti at^caa «rt^a- 
^a 'arfft^aa tfta 300 c¥tl5 

a¥a a?Ntaa ^fa'tfa ac^i f 
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^"5^ •itc’t, *itai 

1850 « 1860 ^- 

^ aft=n:'si 1 

¥1^81 1 f%l ^t«1 «l^ «t5 f¥f^ 

¥nf f^—f¥, C=Tt¥^t«« csfel ¥Ci[ 
^ I c*T f«r5( ¥»i n\ 

^cfeci, «t:¥ >rt<rr^*! c^ir^r 

•Sr 4r<f*( fm ¥Cfl=r c^, ^tn*itaii, 

Ftn '« C¥t« 

^^Cf, C^ sqrf—'®t? 

?Jt¥C¥ sit^fean iJ55i'i ¥flr'® fc^ i 

¥t5*l SIW C^ 'Jl^^l flClOf, 

I ^^*1 

^t^ft«it?i ¥n ¥ '®t« r8« 

n? f^5f nf®- 

«J¥f59 C^ ft? ^1 

w ¥c?i 4c»rcf I '^'t cn 

C^C¥ 'BTCSI^ 9C5CW, ¥C<^ 

c^ 'srtJ^c^ cncaci i 

f^i¥, f¥g^i ?rriic^ ^t9 

few'I 

nf%-«fff^? ^titl 
c^ ^[t^ft'sit? nf^-8tff® ijrf 

tti:¥—¥«ri «rt«f ¥tcai ^art^n 

I »tt«i 

’fffe-«ffffe I ¥i^i c?c-t« ffl«t- 

«rfffe n^c^*i vcw ’r® »<i¥-*f' ’iinif 
wj afCT TO »<i^ ¥¥i fe*r»if« ¥aicfJTf 
’J"!t5%cn cnc«c¥5f i *<¥-•(’ 


«rf^?ni*l ¥H C¥t5! ‘flffe TftPH 
nt5i'®t’T a ¥*1 

ntw, 'ata 
¥c»j cncar^^ I 

*i<rtc9it53?i wiz^i 

c^'Ti 

'5t% 5t*r « =!rt3tCJTa *it3it9 

wi cj?€5i xir? ft m\ c»i^ ’Tf'i «<rT 
¥C5 '«rt^?t«11 ’1"nc^ ^Jt*r¥ Jltsifsi? 

c¥|5r ntitcsrt« 

c»r ft I 

»|t«2£}f«¥ ¥tC9\ ^m^ZW ’TSf wzvzt 
'5ira^t«ai 3T"»tc# '®<{Tt?- 
ffti*i I s^fti «rfft Ts. 

’aanif^ ’t#*! ’aasftsa ftffea 

few8ta Ftn, nfs « ^tnnftft 

ft^« ft’Tta <ai¥t ^^ZJ »r«^aft 

¥ca ^tc®?, ^ta *!t1^ft atw ’T’l'fl 

afwa cac®ia ’lii? ai nit^c^si 
I 

^ta^ft®tC5ia c¥ca at^ta ap^ '■it^ft- 
«f?ftj?a ftaafe« ’«aft'(< \ 4arc¥ 

c^ft<srt¥^ ft*! at^i c«iac*ra «raft 

at^s! I ^ta nca fiatf c’l^ft ai 

caffes I ¥i5 aT^ ^tfft-'sratr^Ti feira^a 
ala’ll I caatra c^ftartt^a ¥ft ai »ra^*r^ 
ftca fa^iat^ ^ta itna ¥a1 w ift ft, 
c^iatca iaa^ ?a war cTO artftcw at^ft 
^ftft-8taft cafs^a ataJta to *rTc¥ i 
c:a'«ftaa atma^ «{ftF ¥rtaat'«ai 
caaa ^artft fWi c^aft ffta 
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[ 23-r Sn 


cfef^f«-rc5i3 r^i- 

ntt^cfl i 

ftiaifCST? JfCf mW 

»mc# Rn« ^faf n<« 

«f»itffl^ I <n^^ c?^»^*(tai 

^CflJT =rs 
ftgji r^t*^ ■« 
‘<1^^'®r«« ^c*«' 

’Ti^tc^ »T"nc# ’fN'sr? ^c? 

<ftC<R I '«(N^RwfC^a '8(f6^t9 f^WI- 
cHs ftstn, c«i*i=?—n^rt^fi^^i, ?>Tt^5titai, 
c^tnfc^t’T, «ffr« 

nc^ I 'ii^t^i nc^p «(r5i> 

^t'«ii « c^ sfisntrar, 

¥cq ^1 f^c-r^«tc^ art^l i 
i3rt^l it^Sl, ’fS’l 

'3?c^fl =?tsfi ’®tcn n^a '^f’^T 

ntc^ I ^Tan? fqqi- 

^ tsi^K, sfB's 

's wq? fa^q q'f® ^:a f«F, 

^tasfftfii'e I ^ta- 

cncq *it 5 ? q^q ^faqt^ 
cnt^ 'Bftqisqn ntca i >111 

wtncq^ cq^c^ «it«f 
•aifqcf m% I 

cqin ^itai^'eata *:(^^t«tq fqaf*i^- 
'Btia Ft^c?s cT'sai 1 vqq 

catni fca, ^qs( calm ¥a:q 
can ^q m^ ¥qq c^tqata qanr can 
«tq cal^ qt^ai atca, ^1 «fti q^q cqcna 
5ta)aT^ faq cacna qta 

aicaaF ^tq fqtfet?fe«tca cafia 

^tqna I ^la wita^t'eai q"qc# qj^f 
‘:(^r»1q cntq w catna ^e ipqq c^tqata 
ntq* %a| q^ta^ qtcq' \ 


qwr^^ qrtcqa Ptinfna qtwaai ^ta- 
at^ai q^apr« acaalS qa^ta q^?ta ftitta i 
'qtaafa®ta\at '6 q^q faaa q-qi# 
qc^sa I ^a qaFq qa^i qatatraw «rf^ 
^tcwa facna fac^ ^ra *, cqaa— 
' 2 jqtama*:q a^qa^taafai cqcaf'fa?f« ca'tai 
^ta^H ^ca mq »aa^ a^ a^ qfca 
ca tai'« ^atqi farq affS ca'tatqta i 
aft=qt:qa faffri qtcaa faf^i ^5 faria 
«ja»cq <ii| ca‘tatqi ^ataas qtc^ 1 
ca'tatqta nt.^t«tq ca«ai ^ta^f^wt^iaa 
a^ a'? aft«^ i at'»tq ai aita- 

^t«ai ^fa« ^aia q"qc^« 

«{t^^fa®st^caa qrs^a a[«ai 

«fcat«fa I 

^taqa ^ifaft'Qata ^t^a Mcataft^® 

‘ol qraatci cac? atcB? ca, v5tc« ^fq-Tra 
'»tnatai1 cal'? cat^ qtca ? a^q^i ca q^q 
aqa^qi ^ta^t'Qatc? ifaai qca « ^ta^t'«ata 
c®cq qfc^. cq'efqa feqa ^qffai qt^ 
2jf®Tfq^ i?a—va^ fitf^a'qjaa fcq ’jfq^ 
%«q ^la y at^ttqa *5® aar^ni caraa 
qka qf^tai ^ta ? qa^q ^rcaa 
^a ^a^fasst^caa ^ca 1 

«ita^fa®ralcqa q'^atai ^t®r ataj 
^ta^t'sata araj^ ^ataa» aaJ ^taijt'aata 
qcq q?^jf 'mws aqrta '«rraai, ca»qq»tqa 
fsa^atatf^ qtcaa qcq <qa^ afRqqqqcaa 
qtat^-q^as, snpffa « «ifqcaa qcw« «ta 
fafa^ q"q# atacwi ^tw aira^- 
fawta^^cqa ^qi^hpi^iaa wai qaaf 
«rqtfaa 5 1 

'qta?t'«ai aq qa#t« faacaa 
alas amcaa \$ «itw «»ta^ aa, '^a- 
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fNirts 5^1 c^c« ntw, c*ic^ ntcfl i w®i 

C5ij »rtw i ^^«(tc=T f^ti^ W cif¥ci flt<ri ^rtt^ ^«rTi ^ti 

^^r?tii 5t^*^ «i^tr=ii c?'9?i i 


(?iWi 


»r^iR iyc5(^»r Pic<rcii=r-- 

*4t¥?tni enters fwc? c!?\-r^5 

<rrrf«fl ^c®! ^tci? 

I c»ik- 

«ft^tC<9f« '?5ar| ¥ac«Ti— 

or<»i ^tr«fi (wr«f“i 

c^\fi «iti» 'i>?l5 ^nt^rr^f 

I 

yq^ fe*tt*rt^|g? ^i^ Cf«^1 

(Seacrcte) I ‘Ha sjcaj •ifttaf 
aittsia f>Tni^ i «fta 10 

’Tfa «rfjn 

200-<i;a« ca^ afsi^tsi 19f5 
c?cn aia^^ ^ I ^faFt^a >rt^ti^j 

affftw c^ ^«fa ?c8f lOtB c?cn 
asrta« ^r^afs-ncars Ottawa faa 

«TtC»\t5ai 5»5C1 I 

ffeatsfa^ ^•fl’ftca ^«fa aitftiwa cat«i- 
'•f«\a c5ca ^f»c^a cat^«f»ia '■rcaf- 

ca^ I a\? aa^aa »r<-at 4'8 aia atatw^ aa i 

i<a ^i*a ai aN vaata nfv '«?atata*i i 
xitaF aa'nt^aa'a ’aat'« »ia«f i caataf^a at«f 
’TCw ¥ai bw «<a^ ^uia ^sfa artatcara 
catcaa caatai'ea «iia-a*rat^“r aaa atc’f i 
awtw ^aUa ^'sfa •aa^ attna 
wtatcaw ^pHta aftatcaf 


artam ca*!^ ntaai atai ’Ttfa'c^a caW ai 
wtataF ^sfa aa:i> ac*! facia alitcata 
(“ic^ja^a arc» ^titai) «rcara?a aa ai 
aca ^lat^fi^atca I’^fscai aja ^ca^ 
aa I 

sfi^a atl ^tca ai, ca aftw 
aata '5itt?Ft cat i «at ^ntata fa?[i«.- 
«ff^cat?t'e act i -« aa 

a^ai (ara acaj fai at’?T ai «a¥-a-’« 
acaca) ^f^cta atai ata-aai ca\ai ^«fia 
iffl^aai «iacat?a acacaa i 

«5; ata-aaata atca? aa, ^«fa 

^aata attc^rfflata «ra[?f caVvi, 

ca^fa caV^, itaata ttneatt, ca[\f«r 
«rraca w*fatCf ca\^i tua^ af om 
aara »i<i» ftatca aja^ii w i at^, aai 
'siftar aafa-aaajta ^«faa ^tc«f« a^1%cti 
Btf^?i ®^cat«a ntc*f I 

a^f%t aftftsf-laijt^i a'tcifa aitcafSa^ 
f®ca%3 fii: estate ^tciaart^ lw afti 
aic^taca «ta^ a'caa aantaj >?l^t 
ajaffa^t^tcaa ac^r ^atat^t acaa i> fsta 
acaa— -atit arl'atfa^ ca, %iaa%i caiti^ 
facaicwa «rcat^aa^ fwfaa "?fl ma 
caca I ^fipt aaata a^ ^ftata'N a^ait 

it«at ata wfrfcaa ftftca ca«it« 
atw aai artac^ «at aacaa ca^fi 
faatt avtaai aiica aci ^ta atam i 





ca!(%, sitS!^'® I 

cafn^j *ic<fT c^ ’T^ afi '*11^''^, ^ta) 

's Jifsf^r’F f*r^ 

'*(51 I ailSJC^S 

«fcitir5f I 

c^ »r^ «ft^cJi^ a?(f^'® 

^tc*ra 5ic*fj ’Tfa^ii fn^ttfs? 

I ’«Itf5'- 

5ft« '«rf«i^t»ft I '®tfl nc9^ ^tt»T '«?it^ 'e^t^; 

cn «rt^c*{fe ^t*i ^C9, 
f«sT ^tC’T 'St^r I 

(^) (Ape), 

(*t) ^t=t5 (Monkey). 

(^) t^te? (Loris.) 

Cilwtti! ^4^ 

••I?? ’rNtai f*r^sj l Hylobates 

«f*l^ I «f3Jrtf^ (Species) 

*rr?n ’Tt<ft5*r8tr^ 

^*«n 1 ^i5 Species 

c«r*n I «rt*rr Hylobates 
boolock 'Cif% *rfsf5^ I 

*^W^, ^’ic^r-r «f^f^ ^^«f*it5r 
rt«r^R #*it® cn^rtR »afli ^ 
TO I 5i:*fT ^ci?r ^ti»! 

•r»t*rN1i c^tina 

•W1 «t»i^t:»ri TO 


c=?:*i *1t5f TO I '<^11 



l5i^ fsaf 

«rt?t I TO1 ^=»«r *ft»i 

'« i^»r I *iti:^ «itt^ nt^ <iif^ ^tm 

. *fltt^i r^'Btn, tt%m ftw, 
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<ftC¥ I «IH 1 JTl^f 

sr®^ ^<r 5 r« ^tc<( i 

c»iw^ «itu Jjtsfwu 

»iwi, 

I w oriffl Vi 

?jt 5 ^tc»^i I 

c^rt^csT fi V f^T»! ^z<9. 

f<Fl ^t 5 , 

cstc^fa nt'®t«f*i ^ 5 r c^il^ i?t^ «rtr^ i 
jjtsjiJfs cst^ 32{5 I 

•ftm «fC 5 r¥ ?l^| I ^^ST'6 

^tc^-“^ra «iWfl sjtsfwfl 

SI® ^-•rtc? m f?n c’!tan ^tu 

^rfli 5 tci 55 c^ 9 ^ti ®tc»i n^ii- 

S(t«fj ^Sit 5 I 

sjrtfr c^t^ cft^ «T»i c^c«f 

I 45 F-va¥lS Sf»l fX^) 'ii^- 

4^{8 ^ita sfrtfj «ttc^ >«^15 «i 3 F^ 

<«^i 6 f\ <i)^^ f®^- 5 t ?{8 ?t 5 Pi I 

♦iftin'® 5 ??^ »iflpt 

%i:«f fsrci ^n-^itn? ^tf ?ca uf>[ 
^ln I (iiv uif{5 sjr*fi 250 

cr:^ 300 in^ji wti*fi 5fc5 

<*AK spar, f I^TtfsT ’<rt^t« 

I s(t<lT W C^t^T •Ifs- 

'«csT^ si^nj cAm 

I 

«rtftnr n?[ 5t '« 

f^»rc 5 (? c^ft^T w n^sii ^li¥ s?M 

(Menstrual cycle) (i|¥^ 

sfl ¥ f*i»H Vi I 

20 c^ifc^ 33 

2 C¥:¥ 4 f¥ 5 J ^1 V I sft- 

220 firs? ^tfliiii n?i s(t^wi 


‘•^IB ^t^ta sfK cv I atBPtfll mv *fi 
atrw c¥tr»i-%il v f atwi ®rta 2 
ata vg^rtsi ¥ca 7-8 a^a aat»r ’Ttat»i¥f 
'Sft« aa I 'ijcsra 30 car? 32 

at a I 

C^fSffaf^fe afiTil 

^ta^ai^a faf«a ^¥c»! fafw a^na 
ataa caai ata i ^isca t^at^ia car¥ a^c*l 
«{tata cac¥ apiscsi *fta»ta 
-faca, mtm, atati:^, arwr^ 
ataa i atr^a ¥¥, nt^n, ^Tt^jt 

ata, mm*, cattf cat^ cnt¥tat¥?'« afs 
faat^a veal w ¥caatT¥i 'iiai f»nt®a 
«it% (2a'. 1®®) I 

c^iv f^a aptrsa aiaraa faf^ 
a¥iaa i Jicaa cai^a ^aata ca^ »iat, 

caap spTwi at«a c^tra '«it|® i <<rfa'« ft® 
catB 32151 >Ttatai®tca c^adB '«iBn( 
'Biaai fentaa fac¥ ^c»i art® ® *1111 
^a tara 'i»ai wtc^ai ¥ca—a^ata 
?-ntta ®a faca« ft'jta i '^ai vn 

s^^ajta '¥ca¥'®i¥ ¥ia ati^i ffi®Uai 
acaj ’Ttatn¥ %¥a at=ra atc¥ at® ‘aajB i 
ataa ar^a araj ’^•»i awta atia m\ 
ai»ia ca^a ara i ft-atacaa ¥t«f 
>« >T®ta nt^a aai i 

®ta®atf ca ataa aajata atia nfafl^, 
'stai m area cai¥ ®¥--i* ff%i5 
?a c^ca at® ¥ia i ®¥iB aw ^tata®?®: c% 
^ ®ti¥, ®tc¥ a®i ¥a ?la ¥5jata ai a®- 
nf® I at¥> ®atf ft-ataa Wi atasi l 
f¥ta c®f m «tca® ¥aw ^®raa acar 
«f5® ®as c^ca ata naa ca «fa®t® ¥tf, 
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I 

I Cft^T 

c^t5irT*f^ »i*(T 

SfW ^tt=n It- 

4t^c?ni sjcfi c^ 


f^rwm C 23f 4^, 8^ »f%vi 

^U*i, rst^:^ ^B5i I 

^tfln=a *ita« ^tci^ ftpfflci 

c?9 ^\ f^nr 4twtr¥ 

nt»>^ ’ftfl I 3Tt*rtfl*r^: *iw 



2^\ f53f 


c*T ^ I 

»n8t5^ «r»r^ f^^iN- 

'»t«F5r ?a f^i¥ic»r« wca 
^^Tt? i« »rnr c^r® ^t«(7 i 

f?=r irrs 

»<i4^ f^5i ^ I <<1^11 

168 f?5F na 5itB5i I 

^twi c^^Rt 

c«frv ^t^ni ^tr^f *f’Nj\?i 
«ft?t I «r»iOTi >!Cflp >Ttw 

qttW C«tC^ ^tBPtiSc^ CHK '4’?^ 


sitc?3 c^tc^i ’ff? ^ ^tPT, 

*rl ?twk^ cwtf »Fni ^ »ff«CT c?f i ^\ 
»rfir ^'hPi «r*T=i ^cir, «ctii 

»ft«n «ftr^ 5T11 '®t« 

C®C4 ^ C*fC»ll ?r5J1 

=n I c^rr^rvi:*! a’ri cnc^i 
4CTf^f%?t w w l^rsf? ^t«T c*rf^ c*T 
?»!»lf^a it^r «nj ^ <44^ ?wa *rt4j 
^tat ^»r!i «rf%ii aFta csrt i 

ista^art ca»ra a-Ra caai atf» ^aatR 
^trra ata. <tfi*aR *44^ asr^tf nfafef^ 
ca'«ai acai I 
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c*i«r 

1. Macaca radiata 








sit’TCS 

c<rc=v =ia*r 

. (Bonnet monkey) | 

Twe^ 1 

cit^ c*Tr*i 1 


2. Macaca silenus 

^Tt^t^l 1 

(Lion tailed 
monkey) 


^twi 

’ftC'll 

cn^ ^»rcfr 
'arw'V«f^^i 1 
®tni c*r5 

vrcn'®*f c*!t5 

1 

3.‘Macaca mullata 

(Rhesus monkey) 


c’icfe? %f\\ 

1 


circ^ ^iTC^ri 
<ttn 

C^t5 

1 

4, Macaca assam- 



^t-f *112^:5, c*rc^ brt^f 

ensis. 

f^lifs 'e 

c'iz^ »rtH 

^»n 


(Assamese 

monkey) 


fn^*n 4t<fl 

1 

f wtn 1 

5. Macaca speciosa 

(Stump tailed 
monkey) 




<ym ^5, 

'8?fl 

C^p{ 1 

6. Presbytis 

entellus (Semno- 
pithecus entellus) 

(Hanuman 

monkey) 

'Stress »l^aj 

fnw»T 

55 ^tC9ii 

c»iw 

C5ni 


(Hi it?i ^n-«t«rtt«'« vfur^ nt«n m i 

f*i*ltwr c*itf«*T *itPr*ft fV^ilS 

^t^ic's v«ftr»« c»itfii»r cw^i « a^c?n m <rti i 

c^^tl (Loris tardigradus) t^1 ^-n^ip, 

(Nycticebus coucang) I '« CtCf apr^sr- 
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^ra I itt^i m] c^a ^fta i cstt^a c?c<r »ic=j aa ca*» 

3»caj j »(tc^a 6»ts{l *na i c^«ta c^itfac^ra c^iaf 


cartrna araj wi c^tfecaa atai atc^f i 



3 a ^ flai 

c»!traa 

ca^ fn«r*i at<a c^itca '' 

ntcaa «rta ^lata, a'? cnt»ii 


ca^, c'31 c^fatna %a cast^ <aa^ csitca 
i?t^11 

'flai ^rtataa^: \ca ca^ta i a»\- 

aai '^aa^ta •aiaa caai ata ai i <flc?a iflffS 
fac*^aa ac»n ca, 5»jata »raa nai aa 
aa ^ca i cata aa ^ fif^rcaa 

nai ^tc*ra ca ca^ta faeacaa 

>iaa Taa^Tfa^ ^ta fa<ca ara i 

•aai ’Ttataa'®: 160 faa n'^atacaa na 
«iiaf6 «iaai ^aa« aaa« ^j5 atEsi <£raa 
aca I ^-»mtc^a acajt at^si •?ta\asfca 
catatiaai aa:« nixa i f«a caca aa 
ata aaa Jiai atcaa wara aca i «ra sata 
4ai ^isr aa «ft^ca^ «}ca^l xial faa'scaa ( 


aai 

awcsif^si ’?1» 


afala a\a ^tatcaa aca c^t^-a^ -siafa^ 
cwtf^aa’ST?! acaj aata aaia caai ata, 
«it«caa catal ‘aafaa caca 
faca f^tta «r^a 'srtattn ^tfaca ata f^a- 
facaa i laa^fata a»ii vi ^^tfn'81 ^tata 
aaaa aaaa fanta ^araafa® c^rt^caa 
^tta^a ai^ «itatraa ?ca i *arTat ata 
^ra^a^i ^tfa « aai^c^ ^ata^a ^a^a 
at^ ^ca faata an a^'si i ^tiaa atari 
ftr—a^tata^, «r?f^ 
vw «at ^[ara^ i a'^ata -stai^ 
rami catlt¥f5 ^tcrt^ai aam i 


^ata^ ig'^rfsfafal mjtfaai 
^aca^ rtataa^: f«al5 al^s— 

(1) ^^«tr ai fa^lyatr (Nucleus), 

(2) §5^a wf'St^tcra starter ^atfl^ artaaa 
al aal ( Comma ), (3) T53f 55^a rj5 I 

a^a'«fr fartr ^aea?[ aatfaeta 
caW^a«tai atata atrta atir ajtrfafri 
crtrraa 'stratr crea af^ea re? caa 
^rw arf^taa catatai a^fa friea rtca 
aeaa atwta atir ft^ Sasr rjai '«l 


* frl5 aera* afratai—9 
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^tc^, ^t5?1 «fW*ltTl 

^^tn cnt^ <tc=f I 

«rt« -nnro-inro ^’TI 

’srt^f^^ f^cn^ ^ra 

f^j?fma «IWJ CO, CHa, 

CH, CN, NHa. OH, NH, C„ Ng 

«i^f^a c’txf I 

^91 5CiS 

«in»i1 «ltCf I '»^^5I'5t’f 

^1 ^Jt*T 100 *11^91 C9fl^ 50000 

*it^9\ •itr? I 

i^^caia cw^ti I 

Btfl’fU"! ^1 9f5l1 <<1^16 

I cnt»ic^fl ^Jt»T ISOOO 

1150000 *rt^*i ntni 1 

»i^t<fTc-fa '^<sr»t’t& «f^*i c?<n 

c?a *i^i c’vtir ^* 1 - 

Cf^ C<rcv 250,000,000 *lt^9l Jjpi x\wi^ 

’T*{a la’ttata ^ca's aai 

nc'? 5ri I xii^ 

<(t^, '®f'sr'3t’r c<izx 

«[ta ^ei[a 

atfe I ^rfl^ 'crf^scifl 

I ^ar«tw sitc^ «rt^s«i 

vau® OT^n I Donati-« 
sjc«fl 

•ita^Tt’t 5fat'» C'T'n fncaft*! 1 Xebbutl- 

'<n *ini«Tt^ 

^ca I Morehousc-iflfl 

nfs^fefl xx\ I 


Maxwell, Lcbedeff, Nichols, '« Hull 

^C*5^ «fl| ^tsftfl t?t«fta fW 

^ I 

X^ c«ir^ «r^^tc5i« piaa fena Pi'^w 
vu I c«JC4f ^ ?ca 
c^t^T cw«n ^tf =0 I 

fifr? ^c® 9rtt¥, ^««n 

* 5 :? Vi ^9 ^*tt® 

C<ir^ I (Perihelion) 

•iifll ^j-sT^tcna «it«it« cnc^ 

911:^ <36efg «^«i I 

«iir^ln!6 xc^^ 

Tn^ 1 «itaai «ft^, 
'B{tc»5t^-^«rw« ®tn ^^5 c’w- 

fena *it<fJt^^*i3ff5i^ Btn w 
fenfl 1 ariWcali 

c^ca ’Bitc»it^ ^ar<fa 5tn 
5t*r «icn’Pi ca^ 1 < 91 ^ »i?»j ¥tai 

•t^tc»it5^i XV c«rJtf^fa®t^ai ^rasi 
c^, >a<faf^fl Btcn '»i^ln 

cxzx XV rl?«aa xli xzx 1 *itcar 

*itcar <i)if 5tn ^ c^. 

cxzx faf^f XV fa^3i 

lEia I "s^af^a «rf^^»»5T « «tf«“ 

>iac*fa xz^ ^»jc^^a x^ ^<f3r'« 

5Jt5?l ac® afif® c^ai ata f 1861 

^t:af «rta 24.000,000 atT|»i 1000 
alN faf® fa*rt»i t.'tata*! c«otf®- 
fa^r^cwa C6tta xzx 1 'a’ftraaf 

or<n atai 1744 xitzx f^^raa 
Hnx w ^caF^ orti 

fircaff»l 1 1903 ^ZX Borclly V *j(jf- 

faf-ti »i|>al5 ntai 1861 
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wm'SPWM [23-r^<,8«inWl 


23 5t? 

c^Jtf^f^X’^T'S f^'jur ^^•f'hfsr i 

1823 t^s '>sp^^ 

fk^ 160* I 

(Parabola), (Ellipse) '6 
•HtTS (Hyperbola) I 'aTt?{tC??l 

nffliiF»l 1 5FC9I 

«ftw f^wtrifir ^irf« artf^f's 

^*T^<rT c^itf^ »T^c^ ^t*itc??r 

wtsr ^f^'® 1 

'« sTt5rtf^*f 

c«!rr^ Bftqi 75f5 

*ff|(!FJit« i 

wn«r 

*ff?jaFJit9 *t«r 

^) Eccentricity fift? 1-ifl 

) R, «Fn^ ^tsrtfl ^itcn 

i c^t^r 

R'fl *1® 'Oj^'jF 

sftsiRa c«(r^ I >Tt*(t«*l^: 

R^l ’^tf I Jlt5^ ^5-f?r «rf^J5T 

Rt^j^jg ®sfsf c?^c^ ntcs I 

c^qtTi «r^ii -c?c«r^ 

f55iaf=» I 

1910 I «jt8r <£ft?r 50(g 
(Periodic) C?<ri 

300 ^TRI 

Halley-RT 76 \ 

1910 Halley-if ^JjR^jg cT<n f^R- 

fl»» <n?i^ -Bit^jts 1986 «r^*( fvri;?F 4 t| 

R«II® ^uu 

18] 1 '^kUm <2it5 

3000 ’R^si «jts 1864 


^t»I <£(tf 2,0{X),CX)0 I ^- 

c^ 5t?f?v •iftaR'hr *1^ 

«fgc*r?j I 01^ cnt^®* 

nv\ I f^wt^s) (iiffg 

Rtf t «flm I 

*ff«aRl ^5]:*Te 
*ic*fi nil ^ 41 I 
C’r\il»l'3C9H f4^5f «iHI1 RR 6C»l 41 I 

m <ar?-T'C^9 4C4T «fnt^CVSI I C«f/1 r®- 
f4T[Rfl 4i5f4R« ^f®®®1 C'*rc«f C*r41 

4tf, nc<r 41 1 

<2r^’®f5i<i w nf^ai'Jit^ ♦f'ij 

< 2 rN cf«rj 4ts 41 1 c4^« ®tn ^ 

C4\?i4'sw nf5t«rf^c® %sc® 

C4<n 4f!f I Hailey-fl « ^ 5 - 

nf® 4Tf®ap4 I ’«l5r®Tlt 

« ^ «r^c4 '5:^flt% c-it4*i sfR ncs 

®1 f4f^?*l 4^4 I 414* fenfl 

-sff®^® « 4t^>Tffl® «<i4^ «r‘ir®tt’t4 
f4Sp’? 'artRl ^^4®! Wfci?i f^f 

«3T^'or«i?[ f4!f'5r «itr»ii f4f5Fiii:i« ’pm®! 

C4^ I >?J^S WIISI «ltc»ltf%® <44^ 

‘4144 C4C^ ®rf®?fil® ^51 ®t4 

<si«[;9f»i4 4® ^4c«F^fl« irf^Rn nrt— 

4®^ ^C<4 f4^^4^ ^C® 4ti:4 ; ’■Its 5t4 

•Its—4®^ >5;^ c4rf in’? 4t^c® 4t:¥ 1 
^(4C¥^9 »r4C¥ fswf^lsl <<¥4® 

44 I ‘Sf'TRS 4C®, C4\s4'94 «?!! ^4fS 
^44 f¥|J csfsu fna ^4t¥^4 ^ 
¥Rt¥ ^tS ‘flW'lS 4C«, 41 ^C4S 

f4i4Ffs:n4 ¥:»i ‘HCfs ^ 4iwi i ^tsts 

^4t¥ 4C¥4—4;cf4 «rt¥^C4 *^9 ^4tffl¥l 
C4t¥ f¥g «l^n f>5tt¥ 'Htnsts ¥C*I 
4^s|t¥^4 4niC¥ I 

^4t¥tl44 ^'99 ^f¥®4t^ ^4C4S 
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?fW, ^ 5T1 CTt<r c«rTtr^f<^n*l 

^c? ^fsr I 

¥«C55 *rtc« I nmi 3^*11 -aif® Jitfirc^ja^ ^c*i^ 

f^t»i ^ ^ 1 

5C^ I 1680i^tr5ffl ^1k srnts?- 

fk9[ STfai 147,000 «t«n I Of^tl *lt^ 

Slt^»l I 1882 «<^|5 ^f>f^ « ^u «f^f« 

*tt'? I 1921 r«jn*l Harvard College Observatory-C^ 

cw ««l 'sim? 59?rf'iir9 f^c?! c^rfS ^Hr 

I 1910 %hi^ ^Rft ’j[5r^^si ?i, ^1 

S{«(I f?n *ffflf5T5 I 

(7R 

1%9 5fft9?s 2lc"r ^Ftc^rtsfhll f*(c? ^ti*T5T, affl 

«It^^' « cfe’SfPT? «lf«- 

«l»lf5^ *f^H*) Sea of tranqui- I 5ltf«^ f^l-13lC®91 5t?J 

lity 'B(«l»l«^ I bte^ij C5fetK '« 80 ^1 6 c^tfe t>tf1 

^tlSc5 ^tai <flc»isT i 

^u 5tWJ •IWI 5tarf«3it?i ^rtni 

c?j"(# ‘<^“■1* *i^p*f 1 f^*\t^f^ *rtR4 

f^»t-l §tC3f« nt'fa ^1 wcaf 

mu WT*a< n^Vi-Wipi 5t*rf^i ft*** 

^ttufii^tii 15^ c»r^^ '5fM?t'«?i ntf^4 

^k?ii ^i^n*\u I ntcfl; 

c*ri-rt ftwt^st'e ^Ti^ni ttarf-f^ii ftarti ^fk- 

tn «FC9ti^ I T!^*it*T *V9VS *rtr« 1 

n^\ Sic?fl nt« f^esRW «rtfj «r-rti n« 

«itc»vtRl I ^tc»it5=?t^ 's 

^tin m c^, 'SiUUm »jt^r?T 

6tf*ic?c^5r I fkzyi 

^tc*ttcijMl-»iiir *Wtfctf ^xm tftr '« 
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^P[c®5 »Tt^c^ 
fir I c5T«f*i:f c*ftTi fs 

«rc*r srt^rttcafsr nitc^ra 

»ftftcin uffci c*r?tf ns «rt<rts- 
'•fncf stm fsi nsl’i'ts 

fecwc« cft^ cfti» 

^sfrstnts f«rr f?cs f^rstn^t^^ 

nfiif^ ft« itffcs css s^cs 

«rrcsn I 

«fnc*i «rvssr«s car^f^n, c^w- 
sft[ « njtcns nfsst*i f^s'rs*! fcs -yn 
cn’s^s 'swn c=rsts ns fscnssitcs 
fjtc*fsts 'stcfs 'Brtrsrtfffeai 

<5r?*i fsi ft I 

fs^s nttnr fs *i^tfntjw ntmi i 
«n^ nrsfits fscnsrsssi cftn cfts 
stntiif=ff nftits ntftisr nfnrs 
cf c»r=r SI fcs «rsw ^sn « ncs nitcn 

nfts^ ftss «itsts if'Sts «itcsi aff^or 
evens ( 

^ 5 ^ nrt 'or??^® fs vtcsi vl^s nv 
n?tvi-fsstvi I 1*1^ ntra c^sf- 

fs-jfss nvf«s ntftcsj FtirPfnts ssn fs*rs 
vess ‘fls^ cs'^fns §nt?ts fses 'evf*j[f 
nr^s*fi FTnts i 

nvn nesssts ven vtsi enn ^^ar- 
fnnts^f^ftni Ftartnnts fsersjrc*! cs nsv 
^«(jtff nt«si cncf, ^ts *irsj ntrfsv 
feiisntnj ftni—nt'esi sts si 
«uss ns nste< ttc?s csf ni^« i ^s« 
tsses 'iincsi evTs fnsitng fen^^ f'esi 
sts fs I fs®ts^si xi^ sTtntrs 'ivs^ 
fcscfscs, ttess nJs '« fentftess niw 
«jf5f^s nics scsl ^snt^ fsvsts r 

^s'® sftsi cnef cf, §fc*rs ^ntstfns 


ft5 ffcs vt5 nrsv 

‘^fn^c'5 «rt?j vtees ss i 4f»ln fcni is 
cf cft^ 5Cf cntntfts vfnvts ns^ i 
'« 'nn^s cs ns ^trntffsi ^cn 
‘Dcscf s, ^1 cfcn scs fI cs, ^fsi cs«s^ se«s 
f teas ®tssc*(s fens fscs ctcfe csffecscfs i 
ss vtfs?® ^nitfs sfs fs^^n ^s. «tf:n sni 
sfs cs, ficss sftsis nss c*nF-n’ evtfe 
sfs 53»ich fens fe^fs vrtst^ v vtctfs- 
fsfss fscspiss scScf, ff« n® ffes-n’ evtfe 
sfcssar’Jc^ ^cnvtf^ ss tscs?tss scfei 
fff ifns^ijfes ^1 SSI ns*tvts 
ven csni cncf—vesv cvtlS sfs 'slin 
^^tes sfs nf^ ftn, cn^ svs 

n^ «itcf I 'fls ven ^esrf nt^t®- 
nt« <4s^ sftesn^fn ics ncs 

cncf ®ts «rtctsfnfs«fn ves 

sncf I nvtfcs §rc?5 n^^sn afsn: tsfa^s 

fcs stc<f sen ^fsts fsl fc«f i 

^fess ^f%vts vte^ ^istvtfsv fenf^f«, 
fnnts c'svf^sisi 'fls^ ftess ^ftlt^ens 
^nsTs 5twfnnts sss cs^—f^siS 
‘^sr ntesvs ves fsfe^se^s vntfssi 
fssrtness ®fes nn ntfe sene^—ftess 
fss^ss If^ftn ^fsst csev n"i*r isv i 
»ssts starftnts fentsts n"ne# cs ns 
S5ST nt«si cnef, fses nrfentssi vsi stf i 

c?ni cnef cs, «fts «fc^fl5 ntss «if^ 
srt'^s n?fe<s nsses nffe® i ifs?fc'« ^si 
nsr^ni? nfsstcs ntnsi cncf, 

csss—:^tfssts, ^t^c^fssts « fsfsevtfs- 
sts I ftess «Tteirsf%nts -rsvsi stesi vts 
fetfeefef^ts nt'«si cncf, fsf 

if^ts^s ^teirsf%nts c^f^v nTfe<s 
fenffffe ‘flv-n’ ssten *!f5 ®tn st^ i 
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Wirti, 1970 ] 

'2ft« d'rftJtCMI 
«ft«i capff*«tc>n ?"r fMi I 

‘fl<rfc5T or orVf^f nsrH 

nt^iii ’Tt», Stc*r c’T^fir ^rni i >rr»ri. 
ortfsiR nl^tftrrtir « f43t?rtr««ra ^ 

<tn=(tora •rrK tfcw «rTf or^ 5or i 
(Hi fji’Tav? ^orra aataa ajtan t««rc!rj 'artiri 
at? fa I ^ra faaita^ai *rra «Fcaa ca, $rr?a 
fi|»rta aia <yfaa^a Pa»rta »rh caxa 
'srtat'fl wt? 'aaal ca ^aa aati«fa 

?a, 'Bi?ai*r ntfaa «rfipai cacaf 'jaat 
?«?ta ^nratani) fafaa^ta ^ acata i 
5^ Wt«5ta*t faf-i^ aftatal 

faat^ 'ar^ffa a?tata-acaaai 

c¥tw #tcaa acaaata ^^tag aatva fifafH 
aracaa i ^ raa laaara a:aa c^fa« faa- 
f^-jitacaa ^«^faa cal ^facai ■arta 

aina «ra f^faaitacaa '|-'aaN*ra®f^ 
^tc«Fa\ atat^l I 'u’ai starfaata 
«3rat^^ ata-? ^-a^raa ^’ssftnr 
afasf aatofa narta cncar^a i ®%a ^fitai 
acaa ca, atfVa aat^H ^^^1 6tarfa»ita 
fai^saca atcatfe afaar *fat:<a agaf^fs 

«ralfa« ¥Tai:fa, T^% <aai arirnt^^^ ai 

acna fai 

5at^^ 's^atai nt'sai ata, f^ar 

«n cal i 

's^a atatsi caVaa^ "ff%s faaw^ nraa^ apaa 
«fata I ^ta at'® Ftirfn»ita atar dtaf 
'»rfea ! »iit fawt^twcaa ataat— 
^caa ^ fcaiw ata-n’ *i^"r caFtil aija 
^tta I 'Itai «ntai ar»R ca, atcaa feaa 
Icai •it'sii, nta Mv fca aratl 4tca i 
«fa?^: ^ciracataT ca, ?amnc*n-ii-'aa aat- 
’^^Hatalai Sfraa aca ucaa artcaafnai 


caaoR ata i flwt^ai aca ¥caa ca, aai 
ataa^fa f|a asaa «raarta, a^arfa 
w ^15 '®tca ^ afau ^ra’ata afaa'® aai 
«r?« ca^ cafe acaa ca, ^aj<.atc^f 
acal fe<>faa acafaa i 

‘aata 5tofa ^fsa-a a*acf fa* ^tcatsai 
aai ata i (nl '^fnacaa faaa aataa^tca 
fafai aaata a?[tata5tftai ttcaa aca 
faacat<ifta csca -atcaa i 

ifll aa a^f cafi^ ^ara'acaa f^ca^caa 
ac^fla f^fel?# a?c8a aatfaii f^a- 
r<i'5rrac?8 aJtafe '|f<'5Ji *itasf%C88 ®fea njtfa 
aNta « ®fe8 afaa |fe|N-aa feaa i ««8i 
«rtafaa f?:aac*ia a? ?caa ca, ^irjcka 
a^aa a*acaa «re{afa i fai aca 

«rtc8i alt^i-fa^5pt8 act ^rtt aati acta 
ca. ^faft’jck a*acat aca eartfc&t aKai 
f?9ata I ®tt Ifel acaa—faiic*it'iTta aca 
lcaa§faa ac=at acal «ra>i aca®«Pi 
f a-acat 'sft^a aca acaf^a i ®fet atata 
acaa—att^ aca®«fa caca ^atfa® at 
ca, ^acat fat stent «rtai ^-fcat ^at 
^tent a® at i ecart «r®Tat wtent a^a 
«tcaa ftfa?i a i fsfa 'atta acaa 
ca, atc®i 6!ycaca a^acat cata a^ fe«.a 
cal aiati Barcat faf^t sft^a natc'f 
®tl a*^cat faia^n catta act cat i 
>«l attci 'fltcai *fla fa3\cat<srta cata 
«tat a"ncat nca« ntift fa i ffefa ar?ata 
acta ca, 'atfaa \cn sarafci featt ^tatcasl 
t'?' tf atfecat tctc^ i ftf%i 

at^t natc<4 atf^fa aatt «rati 

act ct, ^tca« aajat atn aaaa n*^ 
fit ai I «tft^ 

ttcft areata ata i nctaii 
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«f>iH c^, 

ttcT^ cifcu «c«ri, iJtfiw 

<<’F 5T355f 
I 

Ptiffi^i ’fr? ttt»r 

cftsT <fl<rRi n<« •rt«5i i 

«f^*i n^tCTHf nat’Fts c<tc^ 

«?Ntl ^ft^icsra %*lt«rt5f 

nt'esi I Pt^-’tC’i^'fi- 

n^hPI 

FWf I Ptarfnqtfl c^t=f T« 

tftf^fafni f% ^1, C5T »T'^c# ’rc=T?*fl c-r?! 

^3r® c^n »T*ii I 

«fl^{5 ^?il c^, 5ts- 

sitlSc’® ^f%tr c^-f 
I =rt»Ttfl 55*1 far 

^»il a, e^"tt:^i 

5tf5c« ^tst’ft^’of*! ’0(3rivf?i ^^PiSltlf 

?iiiR I ntt^'s 

’Tl^ *l<{C5?'5?'«i 

c?<n 5lii c^. «fc^j^f5 £ft? ^T^ft^i- 
^t^ri I 'Ji«ft:^ iJcutsfiT c5, 

5ti5 ^1 rs%^ 

Cflt*l*l ^Sl 5f I ’=ft?'S 

cn, 's «rT%fl 

fen? ^cH^c’it’fT «f«t^ 

ntc? T^ I ¥iir?i 

*i^a^ «tt%a ^*ta nl'l’Fi ^ai ^racf. 5c«fj 

^-I’fe 1?5a, f^-tfg wtnt^ 

'«itamt«^l, 5ta[, « fs^f^ I (Hi 

nrmta w n^tcaa c-t? I 

'sthtj c^, « 


n^tcaa *Kc4^«l c^a ^i»i ^ti's 
•rt«ai ^tw I 

B^sf^cfe ’sphTr^ra faaa «»5*i^ti5{a 

n? fawt^ai 6iisrft*ita aa»r f^ai*rt*i 
I ^Ttcntc»ii ll-iia ^rtistai c^ na 
«l^s »flisii:i!r, c’rasfiia af>r ca^t^ aia 
c^z^ »rtc^ 5ta>"r’ c^tiS aia i »TarRa «ft^ 
^n^iac'oa aa>T ^ta-*i’ cftlS aia i c'saffa- 
‘sfaa naif«a >itattaT »<caa aan faafni ^ai 
^ai fifirap^; fefiia:at»iT car, «itar 

ca ataa ^tfa?^ , 

^ta aaa f^a-^t’ f^»f ca^tfB a^a i 
vnaFt^a fa»ri '^^fcia ca-r faca ^af^^ i 
tfcaa *ttaa ttcaa a?t-a^r9a «itaaa 
^crartsra acafe atfstai ^cai^ i rffa^fa ^aaa 
affc»r '®ta car^a fafara ^ca 

&rcaa fa—a^atcaa aWNi aac^ 
iiiaa aratfaa «iat I cf^ a»itfa 
ca, Bfjr'« '<if^ aaa af^i *taK 

cacf fcaff^i I ^tata afcafa^a c^rfs- 
fasta'^ aca ftaa ca. sftf aftftcia cfta 
^tca s^ar 3ir« fca '« nca ^fa^a ataii- 
flcaa aaica ^ta^ fca ista ®*f<ircf afaa« 
fa I Ffa '« ’jfaatc^ «ft« natc^a acai 
»ia'ata nKfj n^ca^n fcat fa®t^ai 
Safa^'3' a^ata «r^t-f ^atia i 

!^Tcaa «iJa »iacai ai «ftai cnci, oiaa ca 
^aca ffS ’BifcatFai afaff i fa®ta*fcaa faff® 
«^5{atca a»ii ata ca, ^ta feacaa f cf a J^tcsa 
«{^»r <«f^ faat^ %^a acaa a^s r 
catatyf« '®r^ii5 aai a« f^ta »Tat i sf^aa 
atfaai ai w ^r'Wa ^a»car af«^ ntaa- 
ffPra a^f^ aia caai ata i ^tara a® 
nfa^ta aft^t«ratcaa ^na ^tcaa 
»ra wtaarfa ^Tirra aai F^r’ji a^®^nicf 
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<2J5'8 f^n^CIS C«fC?» 

^tW9fn»!l I 

^tcBi *triT ^ c^ir^ 

FtarfH*!! ^<fi 

^tcw« 

•ltntc« *ftfa r m'Sfl ^^9 f^C9C9tST 

C&r5?fn9 aft^9 ^^’PTtntcsfl 'sjtfjflf 

*Jjt<F ®tfV I 9CaiiT—5tr? •fVft'fm 

'sfkn ®t9 »f:99T) Ftsjtcsri 

f9f¥9«t“'l9if®9 9t9l. «fCS?5^ 

c>r y\^m I 

t'fc'fs fi9it9 9^ c^i? ? s}jff stfi'a 

^^D, C^stfe c^t}8 9:9 §f:*t9 «f9n9 

C®W-f9rsf9«l ^'«9t9 *1191:99 ^(8 

Kl^z\ I Sft. «tf^9t9 9:$9 
^®r9 I fl»!t9 9t9l cltf^® C®Sl-«f%9 
®56-|f%s 99i^ '®t9 •?r®lf99r 9Sf9^1 

C9f:^ f9gT^ S¥:9, ®9f^ 5f9 9.?t*| f«f% 

fed I 

l&t:«f9 *11919 ^919 I 

'«®f*i «[^'® ^iF9 ^9:519 9 i%:t9 

mU *ft«9i c9t® nt:91 §f:w9 9i^- 

*‘i«^t9 >lt^tr9J C9rt*l ’irt:»T9 ^f9® 91^-f 
^ ^91 3T«9 ( b-f:?f9 gj9f ’T9:9ft 

f9^I<, fe<.*l1?9 9f9l 9t:9 I 'rf«ll 
^91 9t9 C9, WiC’R 9t9T tt? ^:9 

^*99 ?It99‘tt’rf9, C9<rt9[ C^it:? 
*?^-99i:^9 fe*f9 '»ftc»lt^*ft® ^91 »I«9 

^:9—isjtiTj 19 ^ 9:99 fe9,»r ’«rt9 
^91 1^19 9191 ^:<1J9 I 

^f9ti:9 Btvfn'il »!"*1C# ®t9^9 f933l^(- 
nC99*lT9 9F»lt?:»!9 9‘<«ll 9*lft I «ft:9- 
T99it9 vllf-nf' f9Wt^ 9I^« 


cm9 C9 9f9 f9Wt9^ 5tirPt»l1 
f9ca9:*i9 ar:^ 9:9t9t® i?9, 'tr:?9 9c«ir 

Bt9af9 ®t9®^9 1 ><l’9l !f:»!9 99faF:9 ®^9 C^. 
c’ft*it99, 5^9t:|9 f9:9:9t^l f9ntf9®t9!n9 
®^9 f^. 9t9^f®, ‘3t9f®:9:nt9 Wtf^- 

CTlf991 f9llf99;f»i:99 ®t9 Cai9>t ^119- 

»i:'89 9[^^t9*r ®^9 CH:9ar9ir91 '« ^C9»l f9t- 
f9^S):99 ®^9 f®. f*f. .«fl9^t9 I 

®t9 C¥. C’tt*tt»19 '9^519 ^-*l9t<- 

f9®tf9T[I f5r9 9fTtf^:9ft^9l f99lf9®f9i:9 
’f-*l9t<r9'5I1 « <Jt^-*I?i5ff9®1 ’T<.’S(t9 1966 
»it9i cn:9^ 51:99*11 9f9:i|91 49^9 9'p5f^i:9 
■eisfl® ®t9^9 f9a5r?! 9f<:ar:99 -iSlRf- 

C9f :9 ffeipf <^1919 C9, blw C»<1:¥ fill?* fe*f^<l«- 
'®f919 51^9 filt?t fe*l»l9«®f^9 9|i9 

c9:9r «it®it«ri I 99 : 6:9 «9f9ni5' 

^:^1--&lW *lt«9l *1K9 «jp|^r5 
*it'«9i *119:99 C6:9 *i;?:9i *tt:9 1 

uni r99it« &t:99 ^- 99:^9 fe*l9 911[9 

«it:9it^*it® ^ 9 :® ^«:91 

®t9^9 f9ait9l:99 51:99919 1999991 f:*ii, 
fn»it«fr®9 fiitff®9^ 9:^9 f9:«9*i 1 ^ 1:99 
51:99*119 c^^»Tt:’i ^a;^® '*it9i^ff®¥ 

^9®tf9^ »f:^5i:9 fii^ftFi® 9:9:fi ^9 
<Ji99 *i^« ^I:f9 '»i5;9^t9 ’1"^:^ f9^® 

®9T nt®9l 919 f9 I 

99rl:*n:»ii-ii-9 «i9®9m *19 

5r® 9^9 5i:®99 9i:>i '8iTt:*ft:9ii-l2-9 
'8ff®9l'?l ^99t® ^ ^9 «tt9t9 6t:99^:<F 
91:991 ^191® 9rf 4:9t^9 ^1:^19 *r1«t9 1 
f9®lt^t:T9 9t9*lt, <<1^ pl9lt«f*19 

*l9*l5ft-f99^^t9 *19 6tT» '« 

SI**!:# 9$9 «(t9’F ^1^9?® 919 I 

f9f99 9t9i C9W 5tarPt»il (9:9 51 : 99*11 
=^9? 9C9I ^®9tN #19 aff9f®9 

<S5f9 »11:®9 afrsr Wt9tCT9 ^19'« W:*f5F1 
^ 9 :® ^:91 



^ c^t^* 


c¥^ 'e -sitPT—>f*^c^ 

srt?fi:?9 (Tp’tf ?9T '«itwr’fa n*® T"r 
^TfiT’sF CBitl 

nfnn tiicjfrfJT I ^tc'ni *ff«3?c*ja 

^CJ)«F ®»(T ^t*ltc?9 I 

's 'siM^ « 

I ^®«t^ ^:it?i 

fy|r (i|^^ ^1 C^ 

'»ltC^t5J»1 -^ft^ I 

f^BT^ 5f^®5l '« 

f^39tir 

c*T^ I csit^tif5®tc^ w® c’f:»i f^s) 
art=5ic=Tfl 'fl*i=i 'oj?)'^i, ^«t3r ^z^ 

♦ftftnfftf Jifa?? c?iNtc^t»t jtn •ftu 

®T^ttir fvfflW 'STt^ll I >!*lf 

c*f^fl ^t^^tfs®i 3t»r nrt 
^ cftsT 

««ftc^ =111 »T5l^ '5[f^^- 

If:? '€ii I cTti[i «ff®f6 c*i^«[ 
ft*lt ii)t *jt?‘n 'fr\ 

c®t=f c®t!i f^a?t9 =j*n ^c=i=^ jffepff 
^c? 'eci I fsif®* «ii%5 *T»^ii 

f^t"i^®tt^ ; c^*i=T—*ftft9l 

\C3|fl ntCM 

3(C»1 <|tc^ I ^tHij 


«ft%c?« c5tm nt®i ftrwtc^ 

?t^C9 C^Z^ ^*1 «tC?tT’f C5^1 

'aft?i'« Jllfts:? ^nt nH I 

®ftat®t^’?t? C3 fec®8f=rl7 «ft*lrfll 

»rt^i f^i® nt:?, w c»i«f^9 
«Ftf«®1 Sf’T •ft^f 53;^ 

I fec^sfsftfl ir«i 

>i3C3rl \*f« «rt%c^ Bftar®t^^t9 ^\f\\ 

>T®^ I 14^1 f 

(Anaesthesia) (Coma) 

^1^®: '5is;w*f ^Z^'Q 

c^c^ sft'sr® 2ic?t«ri^^ 

3(1^ wic=T® I ®ti^1^1 
«i3Tt^®i ^j csft*ii '9ft»iW3 nfl 

c^z^ 

tftnt’iifl nna «i5^n ’Bi^^ts »ic«ij 
«}c=?^ I c’^c^ iftnt^tfl ns ^ts^ nt*r!3i®: 
«ft'ar®H^tsl ntcsf I '»rn9 nc^, st^cs c«Jt^ 

CIS «int^®i 
91 c«fc^ «ft<sr® «ft^s nL^t9its ffJS 
nr^ts c«fts «r9i®i nf j ®si sts i 

fsiiffl «F®^ nt?—-Cni?1 ift^StS'S Cft9 ?? 
^nts C5(^ I f^EfftS C9 C9t¥ ^tnfC'S 
9® nfe-rt^ fec9iW9t9 «fcst«f=r 99. cn^ 
®® nt® 9*11 991 

^^fs®i, ®t9 <<9^ nfs^ti ^®tf9 

»i9t9®tt9 f9^9^*ll nfilf&®C9^ «ff^“ft^ 
C5C9 ^nflfs® %i9[ ^C^W9t9 
«IW9^ a9n®U9 nt^l C99 I cyt9 C9H 

* c:«?9 99199 f9®tn. f99f9«t99 
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1970 3 ^afi?i 


’rt?! c?s I »itJHf "fc^^ 
nt?f^an c^^tii »itriim ^ 
mw ceci f%99 ’TtHtar 

¥t«tl I ’^*11 

*it^»i w»i^ cn »itf^? I 

«ft*ltwi f’sarfc’ifl c?<rc« *it«iii 
cf\t ’T’? '5it«rji 

«Jtf^ I 'Bicsff 

f^jsrtfl ^tsi« «r?f® 

?e?1 fVi 51^ I 

^^if-ifejisf^a »ft?tc^T «ff<af-3t^^i, 
f^aft»it^^1, ^Sfi, ’IS ^t]» ’JS 

fsf®s SCSI nt«ff r fs^*ti i?i i 

Electro-encephalogram Si E E. G-><H 
stsjcs 

S'Sl »l«s fCSCl I *!S rsf«5 wis^ts fsf«5 
I. f^. nt'ssi sts i wf^^ts’^fs 
'®ft»lSFl-^S«r nt'SSl StS, ’SBfta >iss 
f«f-cs stcsf stcst ^t^s^l-^iacsrs 
U^fi I »it? fsafts ^iss cs‘^1- 

«flCWS ^t'QSl Stl I S'^StCS 

w ff^itcs stfi?^ <iss^ t. t- f«f.— 

nSif^Cf^ ’TStSSiUS ^tC5f flfttcsl 

v.mi 

^iti^tfsat^s st«*n cs, fs^i 
‘SfiS fstiTi «is^ I fswti^ cgstcsfl 
c^?n ^iwrs sfj ntsw^ fsan •itcn i wt-ar® 
s^ti cs sjrtfss' aFtf% ^tcn, 
^i9\ Jilt «n^c*rs cst«n- 

c^tn 5t»i nts I 5t»i^ sfs fsarts 
^U*\ fH^t f^-ea^ f*ira?a i f<n 


n® *f-tcsf fswt^si usss 

xm cntaciEsr, cs^f^i »r^«tcs flrt<sr« 

ntcfl i 

’sf^v^stc^s >11511^1 SI stntsfssr 
sf^ics^s '«r‘^-tf^ ^C'af^® ^si»i fsari 

’■ftc’T I <niiit?i sf^cfs fsf®w cwz^ 

^fsvst^ ¥sc«i« fsiffts *ifssH sts I 
’IS ns^’fi csts' fswts^si scs c^, 

^t«lfs» fs;ffts <SfZW •ilS'tfS’F 

SCSI ’ifdfa cstntcstn «fcatafs i 
S'^HtCS 'Sf^S-tSBSf^^ scs s^ss cs, 

fs^l 'llf 15 Jjfafs I 

iii5p, *11 'cpnn ? 

«rti>s ^ffsats 1f^. Oiw 

sitsi cni^ cs, ^gf*fta*f «tt'f1c?s fs®1 
^S'fSstai '®is^i sa i «it^css '^^v 

ns ns §16 «{s^ts saj fsa sts t 
«rss m) vi ^s-^stfs fs311 

'sisT^ts I. fsf-c^ cs ®sw nt«si sti, 
^1 aft'5r®ts’?ts cHi^ ''stntsi <iis^ sis i 
*11^ ^s^is «rr?is ^ts®fs fi^^ts «?5{sin 
ntCSf »4S^ CBtn SSi ntC«f l f^FfS'S 'af^ajl 

snsts ns n"^'^ *4^ ’sis^ls «itfs^ts i 

<u^ ^s^ttsf sm ?a fsyi si nrtsi- 

®fsi^Jtn Tm I ‘sl «is^s^ ^tssi "sn 
csfn I «ftir®ts^ts fs?. ^w- 

^r^jcws «ifsafi;® n^tns '^siits ^sfn^ i 
ncns f^jffts «itsis «issit—1. c^fs^ 
(Tonic) '« 2. C^ffsrSF (Phasic) I «rs|S 
^s-ats t. fVc^ ap® ’ssw cnm 

Sts '^is^ ntc^s cn^ils c^tn ^t^ftfs’si ntc^ 
SI I fuss's > 11 ^ m% snsts ns far-c® 
fstns sstns «nf «!fts s*ts ^siw« «itfs'^ts 
sc^ '4s^ •rt'Si^ts’^i cncsF f®f <4^ f^ns 
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[ 23-r 8*1 


C5t<f ^^c'® I »i^<rji 
^[C»51 50 60 ?rt« I fs?a'1ii 

^^1 sTfar^ f^tif n? 5Tf^c*i—cn 
c«r<rft*t I f<F^ 'art*i?i «[C5jc^^ ^fi?— 
*itc^ *fti^ c^fn i ^t»Tc»? 

’Fw cwR 4=?^ 
fsfisrrs ^c*! i 
*(ti^ ^itr^ 5-4^T»i Jim JicJi 

5tc«F I cpt^ 'Q «fff«3 »ri*r 

»T^^, ^1 ^tiii cj)^ I 'sirjfcjf^ 

’iJia nfa^^JitJr 5i^«rjl 

ca^ 5a ai ^c^ra ^'9 a® fec^3fJTt‘a^f 5a, 
C6ta ♦f'^ata ’if®'® cai^ 5a i =5^ « 
>ia»! «it%a capcai OFi^a ^a-^acara f^a^i 
6*iata na artaia f^srta «jtra'®ta i 

ftafta «faca^ ^<rsi'« ♦utamf^^jm fayi 5 a 
=i11 ascaiaia <£ft%C5a sicai'® '^cafa fa;?ta 

atsraa fast a 5 ca atia^ 1 

Jitf 9 ’T^9i*fa emu 95 ^a-^arara 
^arf^ 5ta aft:^ 1 *ft^c5a« '^cara fai? 1 
^t:5, af5« ^ta ^tfaa «if^ »itam 1 
aana w '5icnt’Tt*i carc^ 'srta^ apca at^a 
afa^ ^^♦rta^ 

fa;?ta fa^'srvtra «fatr*f^ 5 Cai :51 
asita'Q aiarata 4^ ca, ca ^t?ra 
ca^a at^^ma aia aaa aiia^'f 

atca (caaa- ^sa, amc^tta ), 
^tm ca'car qa^rmta^a ^a-’®acwa faari 
5 a ai, ^tar^ta^ta *fi:a^ a*fat^a fa^l 
^tca 1 caaa eftfla af^caa ?t^a arima 
ata ata, ^tcaa cm^ «raa 
carvt 5 ^ ^^ta faan caat« at'sai ata i 

1^351 «itra4tta5 afm«i 

ataii ca, f=iJ 5 ta 

4aataf ataai -ita*tfaa faa caca sFt^ 


4aa 49^1 ^aaii, aaa a<a«i«i sm nta, 
at^caa ^c^aiata at’pi caata mz^fe am 
ata I ^ta ataftaf fa^ caca^ ^Ftfv 5^*11 
4*H 4ai?i 'Biafv^aa ’«ta5i> aaa ^ c“ta 
'Bitatcaa atrara ami >Ttaftaf cia 4m 
caai 3Ftf%a fawt^ai 49- 

a« aa 1 ^ca «rmcat am wa ca, 
Sftit^taaita atat«tata atarafaa^ aat<f 
^fa=5 at^Dta catm area ata 4a^ ^sta am^ 
«it^ai 3Ft9 5 m nc^ I 

Legendre »(a*l^siaa^tca ?t9 ffcaa 
a%m cam 5 fa. fa. "^aa aaK caa 
aca =55 « aaa '»i9 4al5 ^^ma 

argea ^ac^faaa aca caai fagaa aca 
caai caa, am’sf ^l^afS f%^^ faiapa \faca 
a?tai I f^fa vita's caatcaa ca, 3Ft« 
5ata jpca ^5 ^^caa af^a-catcaa ca «fata 
«rtfn^a^a ac^, 4^ ^aa |st,c«5^aa 
caata aca $^caa a%a-catiae 
nfaa^a aaj aai ata 1 4aa nalai caca 
Legendre 4^ faatw 5a ca, 

cafcn ata^ata aaa af^ica 4aa cata nat< 
5a, ata 2Ptf« « fa;ffi «itm i f®fa 
4^ aaHi5a ata facama faamte^a 
(Hypnogen) I 4mcas ^mamtat ajtnta 4^ 
ca, ^nfa^^' ^^c^pa’aa caata ’ara af^ta 
^ama 5ta cac'? ata 4a^ 95am 4^ atam^ 
sptf% ^tai I 

Kroll fat^m '« aamtma af%ia 4aa 
4 ai5 afa?la aatda aasta cncacia, 
a^a 4rt*frcaa acaj faiai 4ca fat"® 

I ^na nm, fawt^ Monier ym 

4 tt?ta a's* cacaf 4aa 4^ftata an 
aac® aa'a ameta, ai a?’? 'Q ^t-st^ 
4 it?fca ^catmi ataj ¥ca 1 
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1970 ] ^ 


c<rc¥ ^*11 c’^c^ 

ntcit a, jrt««rf%« 

•iifTff^ *fwt< WC51 ^tfl, ^ f^arts 

wtft I mw ^zw c^ «r«f5 ^tz^. cnfe 

]^|. Kroll'til^ •ft'811 f^ncs^trsTJT « 

Monier-iiH nNlI f?*tC=(tC8f5(—il^ ®tfe 

fV <il?t •fft'f ? ‘<1^ cm 

wt^l C!?^ I 

cm cft^T *ir^, f%;3i '« 

« «fff« ^t3T«- 
al'l 1|C=f? ^r<11 1^11 w ^^1 

c’trf, 24 <«¥ fSic-r? 'BTtc’r 

«ii^ f«rc“f’i '®r'C-r P?;yi 

^ I 'nc^fcar m 

ntcfl cn, 

^tnjft^ii ^isitf^ sFcsr 

*rtcfl I 1*^ ▼tfl'rm 

r?:9tc^ «t'»tf^^ m i c^fIj? 

^ntcfl 5Tfsnr f?c»!« cf<i 

c^f, f5^^i-«ft’t«*i 

^c=ffl ^tt»r '®tc»t m I Mills 

vn^ niHi I f®f^ ‘«?f5 

c»it^c^ 105 fw^ c?i:«f c?sr i 

«f<r*j «r«r*i cn»i, cpit^ls 
'“T^Tt’T '«rtc’J?r '^fsfcu 

•ffcw, 

fz^ ^tcvr Mills m^i c^, Oim 

3TJIC??I SRC'® C’ft»I 

*ff5sf^cs»?i c^ if?rc»! nfa^®® 

«isrm Jtrf f^rsrc^ m <rtld 
c»it^{5 c^»r c^t<f I 

«D^ l®«r T^'StUf *fffl5t^^ 

R, c»r »r5cvr«rtt^i mc^m 

^M5T C^, »lt¥TVfl«l iw 


^1 ?it»ftJif2r¥ n*rtt<if 

wzH ^ I (111 ^tscfl ^t»it*itc»r« 

^an-f^w c^zsri f^^csitcmn «rm 

•f^'hl^C*! ^c»(« ?tc^ I lull 

c?a <ftift3rt3f, c=?tsT n«^m« »r'5T i 

®c^ ^cm 3Tt?ti^ mm 

^ai® nrfa—c^sf 'ofcif^ f|sr nca« 

^TJica =fa, c»t ^T^ica »rMi“ 

R ^si '«ifc»T =111 ^-9 Jitsiacap-fi ’5J11- 

afa ^ranr capcn at^c® ^c*i Ism- 

-ffe* fitcatn ^ac® i 

nfacanat^ *tTt®,*irBa ac®, faan 
fcm >T^af8® 4if^af®®ta t*i (Conditioned 
reflex) I f®fa <sfata®: ^^a ftca na^^l 

^tfsica C7fataf|c9i^ ca, ^naiB f^aca? atala 
c?ata aaa afa ca«a faffaa (nap ^zw a^l 
afsrtcai ttf^ica at«ai ata, ®ca ^^ajB 
atata caeai « a^ at«rtata alai ^iSa 
ac^ «iiaa®tca 5 ca ata ca, ^fca 

atata ai fata a^l afartcsil ^i^caa 
Iwn »it»!l fa^® ^c® ate® I (iiitt 
ac^ii a^aiS® «if®af®®i i fac-fa®tca 
a’afta ca c®ta cattle® «D®tca ®{«jar 
®ac® can f®i|faa aaa aten i *nt®,ar»a 
ac®, faafta «iraal ca naa®t^ atl, 
fayta ®ai ft®! ®fa—"nl aa aim 
ar® ^yfa >a®i8 fafa^ a"a# anc®i 
f®f aawt®c®a fayta ca'c® * 1 )®*! c®ta 
a^cafa ®ai afa ai i ^®an 

njt®j»icea a®ata fayte® ajtail 
®ac® ntca ai i 

^ f^aft5 

f^iyi ^1 «T®ta ^yta ®tai fa[n- 
catesfa—<al ®aj mata acal ca «i?ili 
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C 23^ 8^ 


c’f^i it»ri ^ 

f^jarti ifw <<i^^ f?nc5rrc«R ? 

f«[‘tcsrtcaF^ «iti*?t55n 

^ I >T^ *rt«Ti 

CnCl, ^ CSZW ?F31 C^C'® *11X9 c^, 
'Bntf^srwt^'hr *r?tc<ff (Biogenic 
amines) »}C«r f^ncsrttflfc^f 
^tn I «f?ir*ra «rrtf*i=f 

—Serotonin, Noradrenalin 

Dopamine I ’filt’Tf^ C>rWl- 

C^C'? I f^’?'NC¥ Reserpine 
f?r9j 12 ^^t?f aptsy ftafi 

24 '^r^a ^ 

ata I 'Bfaaifa <2rtf[caf Serotonin ^- 
cap^-ia caFt^ nfaa^sf ^Fai 

ata al; ^ta*l *fTt<f5 a^s? « af%t^a 
aaja^ atai i 5-hyd¬ 
roxy tryptophan ^^cap^a *fat«fi5 

fata catati^tf^fa ai^rt^fa^ 
^ fajwta 

aifei «p*taw, c®t*n ^5(carw fac^i 
^ara fajffta ^a i c^mi afve^ 

Prra c®t*rtfaia arnt^fa^ i •fala't 
cw ^a ca, ala-^acira ^ta*! 
c^rcaftfetfaa 4a^ ^ara faspta ^a«i ^»n 
c®tntfFR t 

Nialamide, Iproniazid '©fa- 

'®f»i *if%m ^ca^lS at»rfaf^^ fafapai 
^ca caa, caajPi ^tfaaspt^a 
c'st’f c^c»u w ^*rfa^ 
'e^'ofii far»i afw:? ^rjtfaraa 

•tfiata cac^ ata i ata-asawa faarta 

erra ap^ ^a ai, art^afa^rl ajt^ 

fa I ?i^at^ aai car® ntca ca, afwaa 


'BiTrfaa'spt^a aaKapfa atatafa^a f^^ta 
c^a atata aaa taaa aa naf< ^®fa 
arca, afwa acf ac^a fasata afaii 

acacf I 

sfta^ca aTtatcaFrcatfaat^a-arratfaa 
(p-chlorophcnylalanine) l^pafaaa f^ca 

fajffi ‘ucaatca ^ aa i caai cacf ca, 
acal aRjcaa c»rcatc^faa 
'«cfatca aai ^ca ca'«ai i •at «iafta 5- 
hydroxy tryptophan tacap^aa ftia ^®a 
■sfa^ta faartt ftca 'srtca I c-rcatv ^^aiS 
afeca f^ca cacatcttfaca apntvfa® aa i 
= 5 ^an aai cac^® ntra ca, a*)a-^acaa-fa;ffta 
<a?at« aptaa caiatcttfaa fca's ap^ft^a 
fa^ta ftaa i c®tntfaaapt<i?la 

aat< cacatettfaa caca^ v^ia ai 
•iiatfa^ atatafa=a aat< facaa aacia 
faiffta apcw ?ti\ i Fsca cacatettfaa cac^ 
aat^aifaa f aia •aaa'e 'aiatfafi® i 

fapi^ (21^ \s (srcfrhsraWsi 

^arfa «rff^ uqa^ ailxaa §na «f®ta 
a*ac# 'Bfca^ srsaKfT «itcf l apt^a>tafta 
aas faJTl «tt?lcaa vn^ apafi, aaa caiaa 

taf^ f^a) faf®a®tta 5»ir5 atr^ i 
^t.fac'^a -nara, aCtcaa ^Hat®i 
^«taa apc^ -ratcaa facaa facia ^^c-ta 
fifcatapa fa, ft« faj?ta caita ^ra^ 

\ata I fa^fta sFtft ^a vaata fa^i anct 
icapf faata 'qa^ cat, fti i?fa- 
cala ft«®tra natal aca, «rf«a'e 

^Bptai aca clcf i 

a^tca ^iracft am ^caa ca, aftcaa 
srt^atcaa atatafaa tapata fena irtai c¥tcaa 
(Glial cell) «rw'«imtaF 4»taa^atai 
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1970 ] faiJSrt^ ^ 

Hyden '« Lange »r*t 5 

»rtf%ntfw:®w (Sucdnoxidase) 


'©•I I ’•rc^ jrtfi c^»itir 
iS® ^niV» 

f^an « wN«c*r?[ *1"^!^, 

«1 «ff=f1 I 

« «f'f^ I ©5^ 

'^:t9 ?Fr^ fjfr^'Q '«r?Tfi, 

’itc'? c?, fV, 

mw 'Br*ffl^t^ I 

^rcJT c^, fsi^yi 

3rlf%q;5wt3 c^sji yew 

'fkw'i ^tc^, wtwi 

?ttf f^ 3 tw ncwHi cwtw w^rw 
5111 ^wtw csir’itf^wt^ 5!tf% 

5 \Piiw^ ^t^tfw^cw w't^ wfrw 
*ttwr®5fi ^^l’Twc^^ w©i cw:^ 

*ftr< cw, ftsftw f%«t5r wi 

aura's <e(m^ ijCW I 


fwrari 

W’^'SC'Sf 

<«▼ fwwt^ «ltfw©tw srw, lOW 
^cfl<rrwt»fj I fwf«ir f^tw 

'« nf^t:*rw wcwl fw i ww 

wjtfww w «i^w «Tt'«WtW 
«rrcn^ cw'wi c?w I 

wj-sat^ f^jftw «rf ^ ^t 5 ?i c’tc»r >11^ »iw 

*it=(f*T^ artfwc^ «it*?ai 'sita© «t»i^tca f^w- 
swat's *ftani W191 ^t*ti ^wi wtwi 
^t*rai ^wr5?a '«if^ ^lat^r fjiatw 

I wi wT5»f%af ^a^ta c®ta 

^faa'^a ai fa®ta ^r^iacaf ^fwcw ’i^tai 
Pi-sa^ 'Bit’Tt^ fac^Tw faiat^c'fa 'sr^^w 
^ca I 

f^»i « fa;?i-faa3i^ta^ af%ca:a a^’s- 
c®a fasst^a ataca cat^aw 

Wi ^a «fcwt^a, fa^tiaa stf^iS 
■ftata 1 ajt^atai 

Walter Roscnblith-i<ia '©latw a»ic^ C^tC© 
—atsfna af%^ a«©f% fa®traa 

a^cacf, «fta? ^tai cal af^wa 
a^’s ^T^ar^caa ^tacw ^t=^f 1 


**.fa^la aWr® caraa a'^atalatiaa faa?l ca ^atw 

'Hfaawa ^fac« ^Ica 'ac’Fatca atf«twtw fa^fae&ia cai^ta^a 

^fawi fwc® ^wl.af^tai fa^fcaa a^tai catcar ai ^ti^tai 

fawtcaa faca, »iiaa 'srca\f^? astaata a«f ^tflwi afawi 

fa^ai 'iwtnt^^: at^^tata alatcai aa''? at^ai cw"tc^ 
fawfaa^tw ^ai 'srtaau’F 1 ^ti?i ^Ical fa^ta a'®! at<f 

^Ira r 


—a^araN 







««SJ. I ’J* 741 J Tm 3T^^J1-128 ; 

’T^«rj1—89; si'sK ^ 

dirsf^ ; 10 ^it^taTt- 

ft^, ^^^t^1-12 I g?ir-15 ^t^Fl I 

!ff^^ cnfis nt»r 'Q ^=itt5i1r *ttij 
I f^^rssT, fasrt»r, 

fasstt^a ^laTHsTta =!?^< 

nfaFfaaf i ^ajtjaa c’tt^ta 

'»raJtc? aja?5^ afa^a ntfa’^tfaf 

nafta^ '« ^tir^ra 

>r^wta »5fc?a laa^fS fac-ia 

»r^taaf ^ i xi^ra *rtffl^ifaf 

'Q ^^tajsr <5jf?ta 

tta n^a '« faeta- 

?f%a f?rac^5T, i <<- 

^vtt'e ^T-ftafta ^ai Fr»t ca, ai? ^stfa^ 


^faa5tfa¥ af^^ii »infa a'^Tta^ ^<tatcaa 
'3tf^?'« araattaa =:?farra wc^ a^c*fTaa -« 
a^?f«a «rta«f •ftra i an»ita fa®traa 
*Tfa«tafa '« ajaatcaa «raa cis^ta ‘alH 
'8[^t«tfaaf aa i ^twa ^aa afa- 
^tai a^s ^wac^a aacatf^^ta nfatjar aca 
a^a’sif^ 'snsjatia aca i a^a 
cara fa^sixaa 'Bi^jnf^a «(l%®iita If^ata ( 
'«fa?:ata, il'^ia^ afaartal 

cat'll caca^ atc^ fia^r^caa '^rta^ aa, 
uq^ a"ac# fa^tcaa aaa aiaTtaa « 
«r:a^ta a«fta atai i fewtcaa 
f^a-Ffi 'e h®5tfaa acaaata aw <<1^ 
faaca aai^ a^#^i 'aafaa'K i a^ata 
^aatfar^ ‘fla c^ta 3 f[ 5 ad» ^ i <af5 ^fla 
tflalS awtaafa^ fa^a aai^ aca i 

^ca«f-atij faatia a!»’a^tfaa aafe^ 
aataa at«^a i 





fisa 

91^ d 


5isf??— 1970 






( ff. "FTijJr ) |t'%* ^^%?t!:s? 1886 JTt«^ 
'S!'*f5 CSft^? ’fft^ STi'.'SrT ' fl»T 15 ' 

o=57:'?tcw^ >j ! »>i t w 1 ^^ C5jt^ 5irt" jcs^s ':wTf? • C5r^«f ?Jf^s 

^r^%;5T;T — ^ '6 ^tJ. l^![F 







sf, c^^si^Rt^i 

:59!<i^ ^t«r ^r?i '«^ ^1 i «}c?1sfsi^ I 

tiicw ^ I ^31 Ft»!t^t?r wc^ cq »ff>?r <2r*ir^ ’jc^ 

®T^ 1?t%1 C=^5|3T^lta{ C^Z^ I ?P?l^t?l <iiC9il (?8»T I 

5f^f?l »tf%s?l ^>T “(f^ ; ^f?Q n% 

?ptc«f '€d R i fkzm cw<(i ’jRfrsr 

»if%s c’ffm O'®®! ^5^1' I ^t®rt^ cm 

c?t»^^ «jnitw5r I c‘^3} ^f?il c^c® ’tiw 

^zi^^ c*rc“f^—(?itf^?:^ ?!lf^^t ^A\ ^zw^^ 1 

^vs^n <s\^ cw^r c^z^ cm ^z^^ 

^CUC^ I ^»!f^^tc® c^c^fif ^tW f%^- 

wc® ^c?93 c«?t^ ^z^m I 

^5^^ ^51 ^t®T ^Jt'ntc?! I ,ij?p 

^tr?r f5?w c*ic® 1 

«ft5t«F«fq?T ^z^ I i^k f^?t^ c^c^ni 

I ^Z^^Q C*?*IT ^t^t^'e «i)^ 

«ft?[tc«r c®^ ^z^^ 1 

'S\^ W »i^ 5?^ I 3?C«IJ «r»(t^®S C^ffT ^T^JTttl’- 

c®:q af®i ^® w«i c^ mU^ ^?f. ^t?f csiwf^ni 

I cm afC»3 csi^ C'eC^ 5I^?l c^fcat 

cMtc^ '8i^’5T^?f *tf^wc»r^ I ^z^^ c«f^i m ct, arstow 

f^?iti> ’t^l c^z9\ cm 1 

»pra ^t^ar 5i5t?it'e '*(r«f ^T' 6^1 1 

»lt®^tart^ ^Z^^ C®93«It€t art^tar (Marpessa) ^t3l1r®^ C^»I 

’Bjtfif^t® c«t:^ ^.?T 1969 >!lcarfl 

15^ ?jT?l I art^tcar c®9t 'sf^ i£l^ aiTi^taf ^f^?r ^ait^»T 

«it?re i^z^ <1t?ic®11 ‘^rm*\ c^5^»[ art3?tcafii3 ^zv^^ c^Ftl^ 

^1^1 ^tt*« ^n?i c-nai I ^\z^ ^tfif^ta ^n^z^ c^ f®5i1^ 



500 WfiT'« C 23^ 8*1 ^^t{\ 

^t9, I 29C*H 

<!t5 ^?( ^iJt^ (Mactra) csit«rf!^^ sitwc^i ^Vi i 

'il^ ?t«rt?l sf^'ecni ^t^tf 

(Kong-haakon) I 

^C?C^ I ^\^\ c^?{^ ^C?r tflt 

^1% ^ti:^ c?rt«( ^?ii ?itc^ 'sitRi mw »i^afRi mm cm ^f^ni 

C^l ^t^^t'Q^tRi 51, ^t'e S5f 5C5 I 

1967 ^fil ^Jlf^?IC5l5 ^^5Rt5 ^ 5C»!re=l I 

iH^ 5ft5t«f C5tl^ ’tj1»l5? (TJWI ^1*^'« 

?c^j5i5 m-n' mui c^tw i wt5tc«f5 

<:(?i«i 5qts^w 4|-5 c^tl^ ^t^i 5 j: 5C5 I «ii5 dsm ^ 

»ic5n$ c^»f *pi?r5f c-jptl^ c®i mtiwt i 

la^ ’^^5115 f?5^ «itc^ '3ir^sif55t5 f5c»r^ 5i:^c5^— 

*PltR?r:5R5 5^^5lt5 ^IRT f%SR 555 C^5T, f%R| ^f^5 C?*r^ <Wi:®t5 

5^5lt <fl^t5t5 C^^\^ ^»ftlf 5T^»Iti:'® ^T5:®I5l 5l1 I 

f5C55 C*f^ C^Cf, 55C5 «ft5 1000 C^11^ ^5? Cm ^t5tC«r ’tff^ 
C'f^ I m 5IC5J *(^^51 *f»f '©t’f—«ft5 W»f ^5? cm «ft5t5-^R 5l 

55t5(:«i mm fitc^ jr^ 551 ^t5t^ ^ ^C5, 

C^C»15 ^f^'S C^t ’ir53lT«l 5t?C5 I 

’5ltC3ir?;3^tsR ^TC51 t^R°N-il5 C5C5f Wtm 5t5 C5. 5^5|tC=^ 

^^5 C®15I5 ^t5tC55 180f& I 1968 ^\m 

csiti^ 55i^ I 5^^itc5 5 : 55 . ^^^ 

310 I 5tc«f5 55^'»R^1 f^, 

mm I 

'5it*t^i 5S5TO—c^r5J5 ift5lt55 ^f%5 »icw mzm c®®? 
CW ^^t3?5 ^91 ms »l^5 «lt55t'€?r1 55t5 5t^C5 I 

^1^ «X|^ 5t^ C5t55 (3l5lt ^I5t5 mm f^wt^5 

C^h C5C’® 515 I f5:wi»*t tij^ f55lW 55JC»{5 ^55®t1 5»IC5 I 5lt?C55 

*rR^t5 *r$ 5C5 i 



(3J^1 f?C?f '«im WtC^l ■, 'SOfsT 'TTWI 

^ I «ianrc9i?i m i jijiw 

«R’^c>I?I 5ft^«t'Q «8{tc?p I 

^flc*l Cf^l ^(t5 C*f, t£\^ 5|5|j^C 5?^ ^^Sllai 

«fts(c^ <troi*( I 

^ws «it:?( I c?5 f^^sy 

^vs, ^f3 c^C5p?f I sywjl 

i£it ’^'$ ^z^ c>r'«rt:si ^ 

5Jt?r I *4^ ‘2fB'a 'Sfs^f^S ^1 315(^ 

%'«« <m\ ^U ^c?r c^r»i i tq^ f^c’?pt?y^«r?f 

«r5W <ii3R vq^ ^c?j. ?pc?r 

^z^ erts’ti nc^ ^'?l-‘5t^c?T?i ^zn\ 

's;?t’^^tcsy?f to c^^i c’icf-~\ai 

’t^CKf C5Cfl <1% f^sTmiy ^ »q?fs; 

«r^f^ c?’«ft c’fc? i 

1947 »ITC»I^ 12^ C^gtft C^l^ 0t?f 150 ^t- 

m Sikhote-Aiin mn liol^ 

i£[^t 'sre^'Q c^. ^1 f^ig[9i <ll>j|t*i 

W ^£[^ «iT’!rtc®?i ^51, C5t^ i 

^»r 'Bjt^fv « «yt5^w<y I *^\^^^ ntz^ ct. \»y ^^ttc^ny 
uq^ f^ei^ »rc^« tq3p^ fl«T I '8rf?iHr 
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123i S^ nWI 


Sim'S 

I ’iifk ^ c^T5jt?i C5r?i i 

»rr«rm®t«; f%c’ipf?fc‘t?i cm ^ i ^^rstcsR 

*ttnt I 

«ijtf5CSftJ^t?f ^ f^?it^ srnpf^?! 

WZ^, ^VH Conon Diablo I ^mT?t 
^ =«tr5i'e ^?il I f^sst^rw^ 

^*n, afti 5000 ^f?r I «rt5 »!t^-»t* 

^ 1<1^^ f^ «ft^ ^tt®T 1 5J^;«IJ u!i^*t uQ^t^ 

s?c?r «rc^m ^c?i^ ^tirm 

c^m (r«rr5it?r ^«t1 wmi csi^, 

<ii^ ^c^cii i 

f%ig ^1f\^ ^tc? c*i, ^u 'si^ 

fs?«ff^*i ^?ii ^jT<it?j 5^51 c«(:?F ^itcarr^f^cai 

’lu? I ‘5pf5i5T ^mn* ® 'e 

'cilsf Rc*?Ft?r«i 'sim ^f5r®i- 

TOJ ?iwr^ c«fmti:5^»!^tc^?i ?f^*i 

»f^?i I <2rt^ vii^-*r’ ^fii*r nt«fc?i?i 

m c’tcf, f^?rt^ I «rhi f^f^"f 

^>6^1 ^tCtt5f%®1t^r^?f «3Iltf^^ fWC^—lilt 

^'ii-'»mc?w I «rmi c^z^ ct, 

«it?r ?"t *it|8T ^lt?i I c«i R^rNcii 

Ws^^i Tjmi 'SI f^asf^*i c^z:^'t c^mn m i ’Tc^ 

’in’T W«f c^t(^ ^i?ri l^^tz^v:^^ »(f^?i fe« ^iiir 

*lf^^ m\ ^\ I ^m«i, «iiw^ *«m 15 ®i^ 

3?'® 3}® ^WS m<5 

I ^v*r—^1 

’iw ^rHC'® ntcii ^ii (?r 
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1970 ] (H. (IIH .H dW. 

c»i «ii5T^ i 

*1^5? C¥t5? ^ »f^ »PfT l?r5 

•rta I »it^ c?, <£i^ «f?i«r?i Ts’^oi c«tc^ 

c»f<i ^5 c^, «tf^ '5(t?t^ »r>^ 

«ii??rt?r *rtr!i i »it*tt?®r®s '2ff% «it^ 14 ^t^»i 

c^c^ ^^tf^'® 'art^tis 3FDJ nT3j »r^^?ii 10 ^t-n ^*5ci <iir>T i 

'sit^ 'srtW'e ’ttf^ Pi » 

#1^ PP^ 'srfc? i ^w- 

m c«ic^ ^tc? i 

’Jlt =rl ’^c?! c^t=?'Q 'ii? »*rfw 

’?|l 

^1 «t5'® *fpFj^ 'Q ?f^*t <^1^* '»rtpFf 

P?(P '5(*sC**( 'Bit^ic^l <4^ I 


<ii. ifl-sj, '6 f^. <ii^r. 

^il5(. 'e Pt. lilTq. ?p«(1 C^tH?1 <2rt^^ Pcw^t« ^C»T 

Eight A.M. ^1 Nine-thirty P.M. PsR «rtc^?r C^1 

'®iP^ ^ pR ^tc^it^t^ ?tfar 1 p5^ c'sc’j Pf— 

vl? fV T c«f^l ^1 f% ? A.M. '«rt? P.M. 

C®1 »1*nPf^ »1“nW I ?F<I1 up OTI Anti-Maridian «l<t^ C^PPutCT? 

^ Post-Maridian CUpp^Tfr^l? nz^ ^1 C^iPf^np-'siP^Ft^ I 
'sit^rrcw? pi? ^z^ 24 ^^t?, ^t« pif 'e =Rtt3i Pc®! v«^ »j"^< Pr i 
^ t»f ^1 

*tcR?P»r i ^i cw\^^ ^tP c^Fts^ c?*f, ciFt<rt?i «t«R 
^t»T-P«plP?l <r^s? ^wp»!, '^Itw ^t?? ^P*f CTC»f ill, Pi 

^tiii c^, «rt?|if p»Ri1a?it'e <1t»R 1 
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elm's [23H^,8 iI’T^^ 

t£i^ Ff^»f c?Ft<ri c«(c^ ? 

tfl^l ?tfe 12^ c«ic^, c»r'<(tiT 'srmte^nr 
f5»rr^^l «rmtc^ f^c^rw l^c?itc*i?r «?<!«. |^c?«rai i cfwe 

*0!{^ ‘n‘t^^Tc?r?il ffei c<ic^ «ir? ^ni i 

?tf% 12^1 c?i^ (m OT c^5i, c’lwi—'®rf?j^ ^mri '=it?i 

C»f^ ?lf^ 12^1 iltf^ 12 f?5T, <il^&1 

's(1e 'sic^f^p 5pc?j I 'sitcf. ^tfaj 12Sl 

c^?f *it^—-^tc»i'e 
TOf%:8T5( I 'S^l^rl ^c?rflr»R c^irisisr 5i?c? ? c'si sitai «^t5-»i* i ^t?il 

^ C¥C’«f'Q f^, CWC'«(« m—tt?[1 C^l^ I 

?rtf3R:^ ^ c’lNtir ? 

?rt% c?j’«r ^t?ri f^, f?^ c^z^t i ^ 

sd, afcsr ^ i ^rsi^ 

^d «(tc»T, ^z^ ’rf“55( I cn c^z^ R9I ^t'eH— 

I n^z^^ ^'\ 

fed <3(5 c^t^p >fc?i i fe^ fed 

^'<R ^1 c^^i 12^ I c^®ii 12^1 I c>i<tm 

?rt^5 12^1 ^T'e^ii ^1 ^tsn f^\ cm^ i ^- 
3im ’^ffe fl®! 5t1—1^^, ^^z^^^'e 

fw^ siH4t?r ^U\ I «fnrr«?m?i fes"? i 

(3f’<(t?T ^ZW »r5f1^?({5T ^811 Latitude, fe'S^ OT 

irf^n 11Z^\ Longitude I Longitude- «fSlCTF 

C^pd C^pd I Longitude-^il? ^r^rh®?!^ c*l 

c^t!? ^1 csif^ffeum I ^i^p, 

W ^9[\ ^ Anti-Maridian ^1 «il. »m, '^t<f ^^5*1 ^ifl ^ 

Post-Maridian ^1 f^. iA'^» I 

c^»i1 12^tC^ f% ^1 ^Z^~-A. M. ? 12 A. M. T =f1, 
c^ 12^1 ^r^'Q =ni *t^C5(s ^% 'Q^ I ^ ^ noon 

^ 12^1 12^ti:^ ^ midnight ^ 12^« 

s(t 12 night-^ 5r®l, f%^ R»T «<C»R:f 



505 


1970 } (fl. '« 

c’tcf I t£i^ c»ic?p^ cn^] f^. *m. 

C®*(R ?[t® «ij^ C’^C^'Q OTfel ifl. oQsi. 5[^;i 'a^tU 

f?^ I 

sitt?(t?i c?f’<(t:'$^ I *(?i I 

'e ?%«i '«^ c^1 12^1 <*rt^ni 

»rtc^ t£i5ttc?t&l, c«(c^ ^t«ft?i 

noon "sit^TC^ '®lt<( C*ftt I tgfl^ 

^s^te. I tiinfSi art^i ^‘^l:vi i 

^^^ 'sitC^ Local time *51^5 'e Standard time 

^1 >rt<(1ii*i 5Tst?r I 5R?r, 'sit^ 

c^t?t^?:?[?i "sitcf <ii^^l I ^^t?i ^ i 

<sl'^^ c^ts? c«Tt?F ^f? cn «rti 

C^T ’ttfl Ffi*f ?lt^9T 5T9T, C^T ’ttft «ff^ »rfe»T 

fs|f%^ Iilf^5 I '5l«(5 ^tfl?r c^ts? cl’*fCJ^ B?t*r- 

^'\^u c’l'^rtJ? JT^Ti ^tc?, c^i cf'S^i «rtc^ 

Time-table ^1 ^^5 i C?C'»r "sit?! 

'e!ft»!l ^t=i Ret? 

I cuBi'ec?, 

^ iSi^'9'\ 5R5 r I£l^1 ‘il’P^I C*f»*f <(C?, ^It’^t- 

C^U >r^?r l C>i^ standard ^ »fritt^*l 

^ «ii®Tt5t^ti??f TO?r?r c3j«Ttr5ri i 


CSWI-^ 



c»[\^^\ f«5’?rc5?i I 

^t9i »fti^tc*ij ^c?i <pq ^1 ' 51 ??; 

c«i r?F, c>!^1 ^itt-yf c^t^t ??J^t?i I ^tf^ ^«f1 

c»f t9^C»Tl—<i|? C^, ^T^t? 

Sf^ dc«( C«rt^t?r f^t5 «fC^»f I c^ C5|S1^ 

»l^ ^^^ ]5t?r^tt*f?f %*fwtc^ ’?(t 

^c?i I «it?r c^t ca£ft^t?f ^twi ^c«iJ ta ^r?i, 

^TT<^t?r c<ifr^ f^ir c% 

^r^-'ffrc^sr ^t?r®T c>ii?l ^4- 

c»(t?{i 5itc^ 1 5jt^5itc?pt5i c^ 

C^T=I f^f?^ »f^, f^c*t^ fwfsc^? ^*1? ^C?I C^lC-^ 

C>T^ 5^1, C»r 5is?lff I 

•i)^ ^2rti[5|tC5rtsi ^1 

^^P\ I 1877 >lt!:»! «i5^ f^S5t^ C^zm cfe%5pt^ 

cw:^ *|5i?-'®ai:^a ^it^twj 5iff ifi^t^ 

»r?p c^t c^U > 2 ta*i 

c«(c?p ^tf^ca 'siti’l’Pta c^'e^l *twa 

^x^ r t^lf®>l^5^a i<\t ^zm \« 

uqf^Ji^ fjff^ csz^ =?wi %5T5 t, f^ar <ii^^i 

f^f^'oTcaa l^cs^a ‘ii^i 5T?a i 

5t*re?ia aH1 7^ f?!:a ^laptc*!^ 

^ fw I ^ta apac^ cmtz^'^ 

ca^ ^iftc^ii sfi I i^:a% cas't^acara «patca a»ic^sf—ifit atsa 

»itatcaj 'srtfa sit^caa a^ai aca atatai «fia^ ^ta ’it^atff^ a^aiai i <&c=ia 
aar^tw caca, ^tat^tiaa ataw trt%a a? c«rt^a fraa^ta ^la 



1970 ] gfly 

ran TacsR-Mary had a little Iamb-^]Tff I ( 31 ^ 

^ ^£9 C>ii mu >i*pac^ «ts ^4^ 

c*tfsiTca^ I TOa Ran ?<s!it^—^ jij, f5it«(« i 

a%r«w n9>s ^C* >imaj 

TOas mj w w are caa i ^f5tfu fifes c<m care afearea atre 
aawaai altar's amai i fiatcaa "alfiatare atat nfi^a 

carat araca at?a aarei i .a^ ^cai ataa a^-a<(>c*a c?r§ ^tfesr i 

.aaa star® atca-aarre -astca aa>a a^ai acai fit^tca ? uifearea 
aitfi^a aaifea »ia»it ^aa feafe ^ ^fi,^, 5 J 5 J 5 , 

?fi affear <r^fe «,,» c,ja,^ ca acaa at^tcar nayre aaaa 

aca atcaa. tsra tsa atsrl-ca^ area ^taa starea area >a?fei >ia> 
jcca cJtfitca atai i =j5ta a,^, *na! attata ^atSi 

fe';-iia arat'.aj >a=pfei 'Btawtcaa are atatcai i 'stsfetraa ataca 
reta fig tatafe ^sare a@ta«:t atijsa a^H® ?a i ai^a a'-tcaa a>re 
at 'agara^tca^ ®tafeial&« tfpna aa i ©faiiftcaa 5 f"ra, ista are 
a-aa aa> ><i60cat« #ffirca -gca i cal aaca tcaa afrta cat?l rafeniafecat 
atc^ aic^ catatcai are arre i ’7CBa '5i«'®tcaa ail as"aa i^taata l6taa 
ctacaa Saa t,a a?p a?F caata »?lt =pca i 'aa'sr ,fi| caatasfiia a-^la^l 

ta| taa-ai^ Ifea ?t@ta ^tm aia-5tcaaa®i ategtat aftaata l&raa 
Bfecaa %aa ^1 caata a,t,fe fir^ 

ca «itata fa^a ^ca 'Btalaacaa ^“acaa laa i ^satr catafi 

arcs? ca, statjptcaa ataca ft aacaa “area -Ss.'ife acai, tsta feia fi^a 
^are tcaa at>fcaa l»ra caaia ^tgfe i ^.aaa tcaa afrcaa ^1 caatasfea 
Sia ftca Jl "?Btcat ^tata afe fearetca atftre ca«a1 aa, tsiac, 
®Tawaft sitc^ atsi #f^re afare i attai tata atacaata at^taa Itaaa 
■aac »tjafa ’^a»a*tfe aca i larecas car?'? ’?5|& l&caa feaa «ta fireal 

r"*^ 'stalaftat& caaastta 

c*c^ft.i, ^afifea aaca call iSat ei^|®tca lt<fta aiala« fW 

'-re? aacaa «(cara Saafe ata i icifeataa aft’ria caire 4ta ca? ®caa 

'ttiiaa %na aca atai aarre 'ataai caastS aare atfa i ji? aja^a aiai 

Waata mix dia are twa Btircaa nfaac^ catrea fafiwta aiaata 

ren ?a I di? arei aw-atarea caili?& -aafe i «(tafai»i 'ataai ca aa 
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[ 23«^ S^ 


CTtC^? c?[^^ C^t«l1 m c^ltc^? C<^ ^1 

lft5 CSJ'e?! I C*l C’ftsf*! 

»ii?i^si »f^ ?fW?i « ^art® »it5t£^i I 

I 'oit^f^t^ ^^lit wtc5? I 

i£i^ -(^ ^£?f mw 

^mu ’itc^ I 

05^ «r?p;a 5it3i I ^1^1:9 

»rr?rtc9j “i^c^ w ^z^ c?n ®ic’«ti:^ ^^^19 *fW9 i 

uq^ C5qFt»(5T '=l^‘® »!9£B;C9 ’a[f99l 

c>il ^im • 

^f^f1?r «it?T C9®t9 ^£38? «59T5? ?£?Ill^ I 




I*l?f 'S 

1. «llt^9tnitf^’H ? 

^;— 1. c^'Wt?! i 

c^tw?r «2tf®C9«i^ i£iW9 91^3^19 I c«ii95 

fsj:’?'® f^^t^?i ^1?!*^^ "sicsf^ 3^5(5 'sfgjtar ’^a?tf®’^'^ ^t<{l c?9 i 

«ii^ «ft€t?i 55 • '»^ii^5tc9tt^ <j<ft5i'5s 

«l|t^f^C?lt53l^C*lt^»r faj1^ C«IC^ Wal 5t5 I «Ut^tl5T- 

C^% ^«r5 *1*tS^l*l ^51 55 I Clt’t- 

«f%C55555re*1 C5>15 «lJl^^tC5Tl&^ 5J?I515 3F5l 55, ^tlW 5t*»J C«lf^f»l^=^. 
ci^Jc’6t5ttf5T5l, 'ef5'«5t^f»T!T, C^5t5l^5», CSFtWTsil^ml&Sf (2|^f%5 
♦rflf^ ) f5f®5«t55t5 C5N-llt5t15 ^’(5 ^at'® I Clt^’<TC^ C^T’t 
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19701 

’vni «t5pt5 c?rtr<l?r '®[t«r 

^1 I sotcwiffl^rt, f%. »!saFts[^ c^t’f ^jjtft^twl- 

^tsc's?^ 5ic<fr i c^itc’t^r 5?«ft9 

fm\ 5t^ ^t?[ sn i »it^l?i*i *si^\t 

5C65 *(^ I 

^Tt^^Tc9tfN[ «rnrtc^?i ^5! «t^?r cwi^ >iJRf 5^5?{-c^i^ 

£?^1 c*f^ I c^sT c^tsT c’pcaj '5i^>tf i£|j:Tr?r ca ^ ct, 

«£t®t^ { i£l^ f^55t%t I 

CA9\n 

c?rs(st —c^cif 

t£l?r^ <SfC^tC^ CW^I C^5l '5IIt^’TtC^t1&m 

I t5 ^t«f I "Sljl^^tl^ll- 

P{z^ lii^N m\ ^t^, 




20cn fn. f5. «rt^. 

'^^A^ tflsr. «rr^. 

t^cfl ’70 

'<ifnoi «ititr«ni ’vtcf ^t«itnt^*i 

’r3< «ti^ «ii6^ii n?i*it^f^5T^ 


niii(tt-’if%' ^f*f-t£JT?f c5iit?i5(rriT 

^p{A\ »i"^f ^911^ 

5t^, fk'^ s?i 

^wci!i*r cAf^x^ »if5«it«i c««(tf?iit«i 9incn, 
^t5 ncv 
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[ 23^ 


^ts'e nc? 

5|11 ^•i=r, 

'« CT'iai ’T® 25 

c^ 'Br<if’tf« ^c^cf, 

»irf *t?’?1'H:«fC5t’tf5i’5rtfl 

cwcjn c5?c*icw, ^1 

^'5i?it| « c’ltf^c?^ ^tf^st'e 
ntc^ I *itaf f^siiS c?"r wn^ 

5l$=T 

^t?i c^Ttn^r 

cii^ I sfcsr 

«lt»lt?1 uq^}5 ^TxK 

sfjt^ I 

n^*iti-c5Tt*ii ^1 -^t-^ 

^«snr?5T ^51 c?t^ 50 c^sf, ^^c?if^xitJx-235- 
<115 C5^ I 

«r<m C5l3?f5 f^fesr ^t55t5?tlS 

^«f5 I ^t5l^5 »f5*lt<3:“tf%' ’Pfjf- 

«IW5 C^t5silt5? ®^5 f^apsi 
57?ir^5T-“^t5C^5 (5^9^ »r^5J5f 

'« %V' 

5C5r«^5T I n55ltl-f5®st:si5 « 

af|59i f5(a 

5t:^5i 1 

C5>t5f n55tl-C5t*l1 

5F5C^ <11^ *lf5^f5l^ 

«fl5<ft50 ^11^5 I f^<rt»f ^^C5- 

fH5t5-235-<ii5 mw ^tC5f '8i»ica5 55tcn’^ 

5[c^ ^15 5ii 1 ^ ^jt5 ^«>*rt?5f 

lF5t6 ^55^ W I 


‘D'TtsX C5 f2l<rt? ^^caf515t*l ^^1% ^5, 
^1 *f55tl-f55^ 6^5 5Jl'e «IC3T^fel Vftc? 
C?C5 I 

*ffl*ltl’g«t5 «fC» *flf^5T 

^5t| C^Z^ 

^5^5 f%i 5tsfT5tr5( 51*0 «r^tn 

51 ^tf5915l^? 5't»lHt^CJt tfttffsv 
^^t5f55t5 5J55tC55 *fl55Sl5l 5m^ I 

C^'591 fenfCST f^%*l *ff95t*l 
C5tft5t5 5HC^, ^1 *t55tl-5a^C^ «rht^ 
f^=TtC5 5T5^tt5a Bfttr ^1*^ 

^51 I 

na5t‘j^-^3*tc^ ^f5^t5 3Tr^t:5T 

^^C?lf5?t5-235 ^fn«Fta i:4irfe5-tC915§C55 
515 fl5 ^C*! C5f5C5 «ltC5 ‘2f5'« 

I n5*}t<l-g^f« |^J5f55t5-238 
^t^tf55t5-239 nt^51 5fC5 I ^cfetf55t5- 

239 f5«t®f5:5tnj cssff^i n?Ki 

1974 

551 f5^ C5C? >115. 

^^5tC5 «r^H—^t5^5 5?tt^H 
»IC5551 Ct5t55Jt5 ®^5 f5i»5 »l5t«t^ 

»rt^5tf51^55 5l»IC15 C5, 1974 »jtC15 

5t5rt5tf^ «t5C«5 f50f^ C5fet5 f«-l 
fic»it'StJt5 'earr55 ffi5 fe*f<sr? 5?titci 
5^1551 «ltci I 

5t5 flC9ltf5fet5 «ft5 ^tlt5 

^wnz^ cnts «r5f^5 i5i ^ 5f5C51 
^T555t5tC55 5C1^ ClCl 

ffa[5 ^n<3t^ 51titrH5 
^15 I 


5T5 5tPl5 111 f511 5^15^ ^t5555l Clt^- 1980 STtl itltl 55t5t«5 <51 
War it55t5i v*m ^V9\^ fC5tii '•1^55 #55 fen<at^ Iftltlf 
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1970 ] 15rf%*r 

few" fe*r<jr?l5 fen? f^c? 

ijfV^ ’F?:^ nfFc? I 

?#n fen^F frc? 

nf?5Rt? I f3?rafc*(? 

si^t^tn-nm*fi '« n^f^'si-c^frar? 
fenncF? H^ni 

I 

c?n?jtn^ netr?? 

?»r^ ^t? f^arn «tnrcnrn ?T=j?tT ^iFt^tcn 
fen-sTF nthn, '®n5? cn 
cn'n*ft3i n?if^‘6 'oit?^ ?'?:=« nt?r? 

*iin ?? I 

1974 nt:n cn fen<srFf5 ten 

ntitwi FT?, enfee^ ?c? fsfe? ?te? st? 
n^te?? 20 ^sfin? ^n^fiS i «?e’« 

^l^iT ^fnt^ I ^aen? 

?ef^> fe^in'ne'T? '«if«5ai5i 
n? ^?fsc5Ft^ cnc^ nf%5-(t^ ^nntsrt? 
'8it^t*it^ ^nnr^? fen? inc? 
sfFtnrnes i^tsft? 

rFe9^tr*i^f? le? Ce^ c??t? cb8i ^?i ^c? i 
w ?cffe '« ff^si fen'srr?? nf^f<f?? 
fe*t? •WT ?tn?t? aR:» ^Htst^r Itnncar 

nf^nt’^t c?®t? '^tnn ^?i ^r? i 
c?t^ '«Tt?)5t'a?1 fe^e’Fni vc? 

f??J| «tt?« I 

f ^ fenar^rrft fennt% 

s^tnt^ ^«fi? 3Ft??t5ti 

^Ffiie^tfet? Ttci^ ni:^ c^ni i ?r«pfe 
« fen-arcf? nr«f^f?? fen? srsm ?tn?t? 
fent?f% «tffe nf%nt^ c?^a ^t?nt5?i 

?tnw? nft^iRt'e ?c?£ii I 


arfif fefj 

P^§«Ftn «rtm fn?j^ 

=?tc*( ‘fl’Ffe fHa cfn?t? 

?c?tn ^c?f?n I »flfe ’Ft?ntJ?t? 

^t?r5? sfc?! ^Jtn fen i 

^tf^, cnT*?i ?i ^t*ii fn?tnn nf??!? 
w nf3S(t»i ^jtn m ?t^s{n ?? i 

aj^ cnc?r c? nn^j^nj 
Fe®? ^jtn fen i 

fn?jc^i 5Ft??ts?t? nt? nN^ 

^e?e^ -iie^en? n?^n^?i i nintffe 
^«fa? ^rFNtn« w? ‘?e'?cni 

n?if®c^ 'iintsr^ta w ’Ftaf iscn i 
^jtn nt'Qsi nt? t"nt^ 
«f^sj cnc?F I ^rtn fen ^vsf?? mw «i? w 
c*intini ?? ^est"nt?, gn, 

ntsi^ I ^at? nn^ ntn??t 

nt? 600* ^tnnt:3ti[ n?n 

1^11 ?6t?n? 51$ ntif-nt ‘Offe 

?fn:'$?ie?? nT^tc?i '»rt? <<^{5 
^?tcni vf I ‘^jnten ent ^®t? ne«f cJintcni 
c?f%=i I 5#t9 'Bin? fift^ cnt?f jrtn«ns 
^jtn feen? ntfn$i c?f?e? 'sitcn i 
ntfnst c«r?e® sts^enffnem ??tc?? 

nrte®? n®, c?n n?*!'« ^t%\ i 

wten ent^ '« ®t5it? ?Ft?nMt? nt^n 
?tnn ^f?? «fne5ic%? #t5t*itn f^ntr? 

?T?^^ ^c®i I ?rt?ntnt« <4^fei 

n^n fenentrn$t? ct? fe’ss' i 
'$n fn«!i ?j?^l, n^fcstn^ n??tft '« n?¥ 
^$r?? 5Ft?nt*itf «itw ^Jtn feen? ncnl 
fre?t8r^?®i enm i ^ ?i 

f?f«? ?t<rc?? $rcnn ^®ff? ?Ftw ^ 

ftrwf f^n.cf 11 <rcnn fesF ®tn ^rffe- 



512 mm «mwt3! [ 23t 8q 


I 1969 »rtc»i? c’Tc^^rfl 
I «rf^rf^? 

c^ «i< ^ ^ic^fT 40 m 

•ft'e’Bl C’fCW 480-5 

■(flf {B I 

5F59;i <rf^5 C5?5tc=ft5 

5tf^ »l555t^ ’f^l ^C5 *ttC4f 551:^1^5 
^Um I «tt5 13 ^C9 

wtC5(t«r?i =iif CW. 
^tf^I ^ I 

«r^ cw 

CSl'e^l ^t5 

51^ C«^t^t5 '«lt«ttC5 tJfCiil 5tfai 

S^’T'f fSrW ^t'SSl ^5 I C5(t^ 

I200fe ’I’ltcH ^?i=T3 ^t«r 


^rw 5tc«f ‘«5^ «iic«f5 «rp»]rviBf »ff^c5n 

600 I 51C!J«W'81 

f%5f ^C=»5 I «t5r®5 cwm C5t^ ‘<15^ 

5rtfV=l ’I5^tH5 fit:F^t? 25 5^5 ^tcif 
1945 5TtC«l <il^ n*«f{B ^5 I 'tlii 
jjtfV^ »f55ft5 5l‘1^5i*r 5 CVtlB 

78 a1^^ ^t5f1 I ^<1^ ^5t5 

^C*! 5rf551 5ft5 

«ftT| CT? C=^ttB ^C5(5 *1'® C^l^ C’TCf I 

« '8lC^t55 ’70 ^iZ^J^ ‘wt^T « 

4^nr »r^<at^n c>rr^ 

(1970) I 

sitC>T5 (1970) ’f'®!'« 'Sftf^C?5 

csfHi^ I 


f^ltn f^- 23 , 5 t»rt 5 T«lfV Ift, ^F^r¥t®1-6 5tc^ <^ 15 ? 
37/7 C5fHfl|lBt»lt CSR, ’F^RFtSl 



ccm-cnm 

c»i'«r!rT? '^1^1 4' «mrtf5 s^fcefa iwHif 

^8^ sf’o %i 1 c»iJrrf c'«rc^ '®jTC9TTf-jif%Rr '©t^ (2n?w 

'5i*nr,£{tc^ I 

«rfwf4^Tft -a^ 'SjPTa^f^ Ta fifra i <rani *tf^%i:(a 
*(*a r>fc? cw ^ Ji^ ^rtMiw '«rtwi 

CaC^ 'SRW TfW FTfsT'S ^ I 

'rac'ta ^ w c«rt5ic®n 's^tcsfi c^«iw 'srtcmf^ 

f%%5 ^ ifna i lil^ CffT>Ita-C<lf^ frof csw ^ I 

’rT’rf?‘i c^f^csfg csT^rta sr^ cs^tr^'e ^ cf«Tl c^ \ Tjf^a 

w ^ ^i3t^c*f i2icatw% '®aTTf? ^T’^i «i:5nw^, c^ =»r csfcis 

'^ta^icNs csT>!Ta-c^Bc«Ta ?jca fa®tl1ai ■sit*!! i 







»fT^ 








r^f«« a^c»i3 

siJJ’St? ^C»l '«ir»itcw^ 

clfc-ia ^s(>ititfl*t 

5^11 I « far«T2fCflt«f^? 

«Jtar c'rt-tfl I 

c«1 ^’ifi, 

f»r:^t sf^ratc^ 1 

^ w^>rt<ta*i c^»w «?<- 

5«Ji 

«i*rt firzw c^5it fnn, f^wt^r, 

ti^l '« c^cat '•fJT’jf^'® <Jtf« 

I af3a»it*frt'fc¥ f^wt^-c^-s^ti 

fei'fc’# «rtf c^l"t 

nt,C^ ^lf\l f^Wfsf I 

*tf«fff«a ^i:*^ 
«r«it3i|8'« ^t«p «itf5[^ 

I «^tfn ‘wtH « 

f^it« itTphr >f^«rjt«f5i «f3f»it«frfl‘t 


4 ^^ >ftY« ▼C*! 

»IC'§« -sitJUl ’«rtf^^ 

^ifacTa 9i^?i 'G «Faf»TMar*f5 

?^{8i:v «u^tj5 
^fft"! ^fiZ^ «l<Sf»r3 
I 

Rc"fw?« ^51 »i5«i vr^ti f»»Pr'5 

iiMi 

•fti^-*it1^^tai "tti 

s»ffl I hwtf^¥ ^t«- 

^«fc« 

r^c"ifa *f«ca f^f®« 

»rt«n «iff^ 5it^i 

'•I ^tm 
»nrr?« nt^ 

»(r*jft»ri aw ^f»ni 1 








n^ 

=111 

^t^tc-r w c’Ftsj'fl ^5j^i =n, 

’^^rsf c^f "tt^ 

'«f^9 ^tc^, c^ ^<ycfe9 fen? 

5ft»'.fl «r®t^ nf9»if^^ v(t 'artcn^ 

^1 Bft=rc^=( I 1752 »rr=i ¥at=ft 

<«> 

Lemonnier ^<5? «Tt^- 

ft'Sfltif fens sens n^i^ 

cntiffernn i =rtntfstr nfh'ts ^cn <ii^ni 

'srt«r cn, fe^=f 

<^^cis fens nn 

^cs ntes^ I 'flrjpfe nf^f5« si ssstF^ ^s^- 
ffes^ sn nni i fe^s 'srls^t'ests 
s=fst5¥ sn s^jjts nts^fs 'si< «ife 

cs, 4fe stis'«:ns fet^®:* fsf nfssM 
ss-fs^«^ ntc^ «fls^ ins^t nfsstt 

sl*l“fs^I^ ntc^ I sflfe snst5^ 

fess'fsi srns «r^tn stis^cn nfs 

c^^'9 ss-fs 5 jr 8 s ^FSi ntcsf, w ^i fens 
cw 3Rtc5 esus ^ttn, ^sts st^s'^sen sfs 
c?ft=r« si»i-fs'5K«s ^*tl ntc¥, ^csiii ^5 
cnisf fencs feii Sts I 

^n ^tsi^t'ssts ^^efes fens fessts: 
sms nfsstn stst^tes ^si sfs i 
«ife ns fsf«s nft^tfsfts fssss « ^ttnlE^si 
4 ntm n«s ^s—mg:'jm^Ts fsr®s^tm«^fe 
sms nfssts si fsfr« ^csc^, 


^tsfe fs8 unfm fetsrn s^si stcsi 
femjtC'Ss f^fe stss%s fens fess^ts: 
sms n?n?«i nfssts «ff5 fsfetm 317 
c^tfei s?lt®?tsni1x«s ©tc'stn-'iis fens 
fe^'ts: cs^rf^? sens n^n^'si nfssts 
fs^tts 64 c®tfe I nsciffs fens fessis: ^ssj- 
f«? sms nf^stn to 126 coffe i nsjjffs 
fens cs cTts« cmhntfnv 'nsstm fe<«^ts: 

sms nfssts «rts nstsfe orsi sts i 
fens «ifs^t'«sts ns'it ^fnffs ’jd ^s^i- 
sens nfssts «rf« ftfetts •nts 120 
c^tfe I 

^nslns nc»nr ^ 

^tn «rtsi5t«sts sn^fss fens 

fessl’s: ^s^f®sr sn fss-stf% fsen 24 sfets 
fV'stes nfssf«^ ss, 'Si 1 s^ fsm «r?fns 
smi I f%fe stssf^es §fe nt^s ( 1898- 
1915 SIS^ 1916-1928 ) *^’Slftm fsstn (ill 
sms ^sfs? nfss^s sj| f&eai 
csntcsi ^csei^i fsen -nfelcsm stscs, 
nstn 's stf« 'ntfefei-s’ets fess'fs; Isigifs^ 
sn nseees cs% «rrs csni ^-ffesfets's 
C'stssten ^ sivl nsnt fe«1s: 
sn nseTO ^s 1 1921-1428 «nfe ^’siicss 
^^♦ten «ff^ ssfsfets srntm ^snts m'?i, 
cs'isi, ^ni-stJn ^t'fffes wc^ stis'sen 


*fsn«ts'st f^fsntns, ntfwfscf'ss 1 
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?tr\5r 'e f^sir^^ 

Whipple ^ vcflfiw I 'Srfsifj^fff 

»at »!r«r 'f’jcis fena 

^c»[a ^(ff^f^ •ffw^'^CRA 

«rf5^ cf«n Tfif I 

«it«Tfr-f?r ^T*!? T'fJf ^?s[ 

cnu\ '« '9>t?f «rr» =?ti: 

si'SC*! ’Off^’Ol'^f^tfl *ff9»lt*l I 


nf« 9 ^f ¥'5 ^«tCf ( Ran c^ ntcff, 

^t5?i«c*i ^zw 

^^5if«¥ !CR?f ^rPii f 

2=(S ftcj? ^tc*lt51 ^t:5( Sapsford 

(1937) f fe«R't«f: C^ 

•tffl^'^sr «r^ff%^ i5t« 

sit*(J <£ff® Jf^CR 


E 



15T?. fB3 


(Kew) 5jt^j(f%t?r fi^eiYl- 

....1898—1915 .1916—1928 


*ff<l*lt*l RStRill I 1 f5C3[ 

’Bft?'« (aiJjffg ati^f fjf^^ I 

^^Z^% ^tZ^^ c^'i ^ftCR 

flrc=»fl ^tCRl CR^ nt?rta ^zw 
'O? R^1 C?'e!r1 VI I 1916 RR CRC^ 

‘<'8Ti:? R%5 <RfFrtf CRRtfl RJ^^I 
> 1 R^ fszv CfRt RtTR, fe«R‘t«f: 

^CR9 R^tft¥ RfitJitl 1916^'28 nr< (1898- 
1915 *0% ^,,1, ) ^ 


RRS fRCRR R&l wrt’SR s^tRlRta «fR1 
«[rr« I <n^ -arli^F 40tg 

SfRRtCiJ ^Rfl ^tRln: RCRR 

RfflRtI R^tR «rt^-R’^ 9tC3ia 
fSR '«C*f9'« CRR1 Rt? I R-fst^ (SrtCR^ 
R^Rta CRC^ -tfRRtfl RR^ 264 f?JRR fejRiR; 

RCRfl R'?n?^1 nfRRtR RRTtR ^tfe^l- 
R’fetR ’RlRR'tRf® 'SftR^ RfR I 

Rtia ^fR9Rf^tR Rtw '^rfcN %*nr fe«R"f«i; 

RtRfl R«R# f^, S51 RCf «»tCRtfB^ 
^IR 'BrtR^t'^ltl feRR ^«R'tR: 
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I 23*r M, 9 m-10«i 


^t*l9 ’«t«sn<f r^, ^tl '« 1929 Whipple ^1 

^t^rjt'e ’fca OT'ail I aPrciftw^i i ’irc^n 

^ Greenwich ^^C5f W CVStt’T nf«- 

Mean Time (G.M-T.) 'si«ft<. »r:W 

JT^irw y\z^ f*i>i 

•t’FT ^?i ®w or^i ?mt I w 

cn c^tf'« c?cn ’ll fe*r? c^i, ^%zsij( fensr ^*1 04 



iu*'<‘-p- 


2<\ feai 

5TtC*(t^1 =its(1f ^rC5T Sapsford (1937) 
fena ^'«Rlr«f; *ifa=^^5( i »*”40l§ 

afaattaa yfM^®l c’ifc^ *fca? "ifitat^i 

264 fvrc=?a ’njn^®! \ 

»<i<rtC’T c^, ’rU’ftatfl 5tf% ^f^rata 

«ft®atc-fa ’i*ia r<c"ia ^ta aar»iata «r»iri 
I 

^aata: h^f®v a»i c^tiJt^fg ®tca GMT-«i^ta nacvoratjf «<ja^ «rta 20 GMT- 

atc^ « ’PCTI 3 ^^ f6c«a a^ta saacsra ca^ at^^ i *3faa*i*3ci «t®i- 

^^C5a 5n?n^®i aacaa ’ic^f a^cjffa §na fa¥ at«f ® fa^K«a f®af8 drai ata; 

^aa'Ta: ^a^i^¥ ataa afaa^a «fafa® aai— (1) 'e«pat«f (Dutch 

atai I '^fetCPa a^n^?®! aacaa atW East indies), (2) ^t^¥l « (3) f fa“i 

wr ’jf«ra*t^4 h^rf®^ arc'?! »fwi wtwfa^i i artataa®: rftaa^f 



1970 3 *tf^f%f^ 517 


5t«fenr (n*(fl ) »T^«rTi 

ai^fc’t'm- or«n I »T*nr 

’qf5¥l 04 C^C¥ «rtl 20 GMT- 

nc? ( 04 GMT-'^^I 

cncv fe»nr fe'w'r^: 

«riit 20 GMT-^^tfl 
I 


«rtnH ^*{1 Tjcff *5;? tt 

^t^^^5c*r ^t^*r«i:»i 

^Tf«[«t9 »?I5 I fV il^ii ^TCTitt’r 

'sif^CW^l '« sit^tCS^JT 
^fl—f5[^cn« 'qtc'ite^t^f 


N 

■~>v 



3^^•^ f&ai 

GMT—’!tW ! 


^•[ 'Q ?f^*i cnt»itt<l 
’T^csa »T^C5C« 

cT'Ti I «<? 

Iff I «if»c»i 

*il«frtci» >TfCKf ^ '« <^tf<FtC»l nfCSCf 
Cf*i I 

(f^I^-nftftff^l 1887 
Linns »|^tK*r ^Cf^f I 1899 
»1W Elstcr 'a G^itel '®t» «ii¥ fffl ncf^ 
C. T. R. Wilson 


•I'fK c**fc«?f cf '5rt»if'i-f'*n ft'jf® 

ft—^1 nfftlf C^tf fC«l 

fcfcf f f‘f»it*r!i»( c®f ^cf 

c®«rf8f:ff c«f:¥ 'art«^Ti 

^nfl «rr»ir® jti '«ftnc^l «rti f^:cif 
fcf ftf I cfmf, «it*T^-¥ni 'f'5c»ii 

fti^- 

fTisc^ ntci ftaf I 
cfc^ fffei-vni (;?«- 

c^fF «rrt ^ f^c^n- 
fil^tf fe<R''n^ «l1lf^ frjf ftCff I 

ftfji'<ic*if 'fcWffi fiiffci c^ »r^ 
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[ 23*t 9*1-10*1 *!W1 


c*f<n *irt—cit^, 
fen? ?t»i? 

«f«tcn <<1?? nf^c?n '«nnn'tf5 
<flC*r? ‘■5^’ « ‘3p V ?*11 

'«c*r? 

cnc^r'a 'Sft? c?'? i ?ti*i'3cn? 

fasrsci ’f*n«r'« «it'©c*T cnt^} ?^? 

«*t?i. '®^, 

ntc? I ?ti,*t'ei«i 

^n:T f?5i«»n"n? ‘^5’ '« ‘3^®’ 

'<1 n? 'Sfcnn't^^ ^ 

^•ft? nc«r i '« ‘*f??’ 

c'otfe '^cn? 9ff^c?n 0*003-0'005 

cnt*fer*i^t«i n<r?n^*fn cnc^ 

cn, '^icfe fenf?f^^ ?ti 5 «cn 

's ‘si^s’ «rtw, ‘^af’'« 

«ic5(*F '0*1 c?'?^ I «<? ^t?*i >41 cn, 

fen? cnt?i ?«? 

5^nt? '«>i. t^i-?tfn ^wtfw 

fenc?? ^n*it? c?’^ * 5 ?? 

ntc?f I « ‘*1^?’ <4?^ '« ‘ap®’ 

?ti,*i«cn **?IH caf^? «rt?cn? 
n?itn'« nT«?i cnci i >4c*r? nf«:?n <4^ 
>4*? c«i^ «rc?ti:n oi—O'Oi 
cni^f^^t? I f?f«? nf®t?nn"n^ 
car?ir?'®tn'« 'oitaf n^? ^c?cf i 
«4ntrii 5;*ii «r:?ts?*r—cnntcnl ‘■^-i’ « *2 fi>’ 

«Rt?:H? «itr?^j c*fnt nr?, cnntcnl «tt?w? 
sp^ nf®c?cn? f?^jvnf??if^^i i^? 
c?^, ’«rr? cnntc5»l 'q ‘*if?’ «it?cn? 

cnntin^ «;t?in? »if? nf«? arr^r 
f?^n-nf??tf?[^i ^ nn I ?tn5'«cn? f?^fv 
nf??lf?®i nf*f cn*?r ^?, ^n? 

fe«(?1?: h^Tf«¥ ?n ’»c*i ?t? ; «ir?t? 


nf??tr^^l -j? ^cn fe??1?; ^i| 

tfk nt? I net >4^ f???j5 arfentfs'® ^c? i 
?tn4«rn? f?f«? few^f? ^tci? fen? 
fe??"N: ?n «f?5i««-nf??tf<^i >4?'^ 

nr«p nf?*itn n^c? c?ni enm c?, nrn 5 'ocn? 
n® fe.c??^ 'eii ?f?,. fn§ivnf??tft®l 
nt? c?t^ >4 ?n cn^ 'Sfsntc® fen« 
fe??'t?J ?n6 nt? nt4 i ^tc^? 

^tfn^ft? fen? f?f®? fe65®t? fe??'??? 

?n *6 fn?[7'v-nf??tf^®t? nf?nh 
aft^t^l r?a5t5R®r Wigand-<4? 1925 nc^? n^l- 
n^t? nn enrn^ '«rt«>f^n^t:? fe?^^®' ^?1 enn i 
feBp>$i ?n f?^Ts-nf??lft®i 

(metre) (volts/cm) (e. s. u.) 


0 

2500 

4400 

6500 


136 11 X 10-^ 

72 4-3 X 10-^ 

18 82 X 10-" 

8*8 12-6 X 10“* 


^tfnm cnesp enni ?t?, nti^'srn? 
f?^ivnf??tf?®i fe^^®t? nc«p ^f?i nt? >4?^ 
fe^ji «jt?^t'e?t? fetRl?: ^?5T- 

f®¥ ?n« cn^ ni:?f nn ^? i nni 
nt^nx, nfn c^srfap? nnt< cm*? 

f^*^® ?f«n « f?np?*i mB'sen? «ft?f^® 
^?^t? '4^?t® nt?*i ^r:®i. fese^t? nc«p 

?t?*('3cn? f? 5 J^-nf??tr?®i ap?n; gtn cn®, 
nc*?^ c=?fe I fenc?? ®ffn^t? c^m 

nt? cn, ?tnn'Ocn? f?^j^-nf??tf?®i few®!? 
neap ap?n:^ nt? I >4^ ?f^? ^t?*! 

*iptart?lf®^ ?fnr (Cosmic rays) I >4n«l1 
^tw f^’.niarc? ?r?ti cn, * '^fn?)? 

?t^c? nim fT?f ent^ *i?t?itnr®^' ?f?i 
^f*r^? ?tn5«cn «rc?n ®c? <4?^ >4fe c^n?- 
Hn «fni? ®r®tcn ?tin9n '•ft?f*r® 


<£lt«' ?? i 
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- ^^>1X1095 Chalmers-m 


(Equipotcntial) 
^*n c^c« •ftw I 'sstSff 

CT«11 (Electro¬ 
sphere) J f^93}.«rrt 

3 X 10® I , ’^tc^ 'Bits^ai 
(Ionosphere) sif»i—'ll l1%^3('«9i cs|i^ 
'•itfl^ I 80 c^:¥ 350 

f^flW 'ii^ 

*fs»if5 fsi^i I Ji<rti:»r ^*11 c^, 

f <15M ^91 ^tlJT*i'SC9H 

fs|'^ Ttu fll I "Blrtsisi^CeiS «rc5(sf 
i?lc6 5F<fi ^ifr«f s^sii— 

f^'5^ 

=Tt^?ac«ia ^*13 

f 

^ »(?1 BfT I 

ifVM'3c»ia 

V c«t^ ‘ev 

c?t<f R 13( (Ohm), 

'6 '^11913 *lC<rj «lfl 3<- 

fH^l3 ?i:3— 

i = ^ ampere.(1) 

K 

4313 ^1C913 »if?r3f^ 311331:9^ 7fi(\ «(3l 
3t^ I '^IflCW f3^t3 ^33'' ^*13^ 

3iff3fet3 «niCifr33 3t^'«l3?3 Cflt3 3r3 ^ 
r '«J(, ^191 C<^C¥ f3T>t3 ^33" 


E - i r Cit‘^/f 3 ^.(2) 

^I3t^ l3^ •m C3t3 «Tt331 nt^’— 

E--^ Clt-^/fjlirtS.(3) 

13^13 ^33'^ 43^ 3^f*l^t3, <21^- 

C^:3fl 3tlSC^3 C3T«l (r) yq^ fi?3 
f3,§T^-'3f33tf^l1 (A)—*11^ ^’C33 nt3"^5f 

f^3^f3l 5I*ral C3^3S nH?! 3t3, 331-— 

A-i.(4) 

r 

3 14 3^ ’?C3!3 3t^tt3I 'fi:*!? 

«l3»r91 39! fi»5f9!f3iltC3 

C9131 C3C^ ntC3—- 

E = -^:«t'^/fj!^t3.(5) 

K« 

43tr3 ^cgf3 ^31 <2fC3tW3 C3, ^ 
'«{t33t'«3t3 V « R-iag «rc^js?i53 3f33t3 
031^13561113 33t!l 3«1 C3C1 *ftC3 I 3{13n 
333^ ^lC9!fl 313^033 f3?[7V 

3f«3tr^l1 (A) 3tl^ 31 5f03, 53^ 33 

«f'^C3 ^3313: ^3^lfl^ 3»l 

^C3 31 3lC^ I 

13^ fsr?! 3t33f^C3 f33tl ^^3 
'8lt3?t'e3t3 ^»!^f33 fe*f3 3C*13 

*ff33^3 ^C31B? I f6c<9 C331 

3t3 C3, »l3ft91 1 3trai «ft^fel-3’fet3 <3^ 

391 »|^1C33F1 C3^ vfl3^ 03911 
« C'8t3 31031 *33| *1303 fe'R'tf: 

391 »|^lon3‘1 3[3 I C3F3 »<I33 

^3, ll3 3J13J1 53^ >?ai C3C3f nt«3i 

3t3 I 

39»1 ^0101 03, »r3Fl9l « 3tfl 

«rf^l-3’M3 31313033 03*131. ^3*113 
fitf 03^ 3tC¥ 30«1 91303 f33 31^^03 

'« ‘31?fl’ ^13033 >1^311 31 33t*|3rrf« 
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«it«r'« 


[ 23>t 9ir-i0ir 


I nWf «r*f«tqs '« cif Ttc^r 

’F’l 

C5f^ '« *ws* 

cw<ri i *ii^ 

^»i1 c^r, c^«rtc5»^ ^rticsra ^IR^fi, 

wz^ ^T^*r'8c»i9 

‘*i^fl’ '■itirsifl «rt]^^, «<r5i^ 'ei'hir=i? *i?« 
«rf^5 'Blew 

^ ’f^’R I ’ftC«f WtZ^ «ft^flt"f « 
^it^tc^ra »l*IR, CR^tRl, W1lf\U 

'©^ 'srfUC^R 

«rfR¥ »mtR5n, RtlR'oc'ifl 

jfjf ntf I ¥c»i 5 ^*n ^ 
«l?»f1l3 «rt««t-f '8 «lt?tC5?I ’TRCf 

« C*tR ?tcai ‘g:®* 

^rtc^a ^tf*r^r ^t^R'ac»i3 ^§t^- 

^ I Ssf^ «?;? 

C*tR?itiai ^l»ia 

5r»T cw^ W( I 

mvm 

RSft'sr^ «rrts?'®f% 
cncRF^^tcF <f'®i»i9 c=^c*r wtr*r 

’^tr^ I "wm 

^'^m ^5 fri"^ h5jf«¥ 

^ f^^T^-«^Rtrf^ ^ fyi \ *nl1’Ft« 
RPOT «ftm ent^ c^, *tft*rt5 

4w ceh^rt ««tR 3xi0‘‘* 

«ntH«t?f I ^TfTtn'-firtf 6 x lo* f^. 


f«i.; >R'*r'5tcR l^5T«.-«rTrti[?r 
•ffflsjrt «ftK 1500 'RJtf^t? I ui<rtt5( ’»»rt 
c^, fn»ii ^v.iBfz^ 

nfflRt*! «ti 300 
wtHfH I ^Psf^w ^f^r 

c»rtn ’r?‘3r f^jd! i 

cRife <tfinit«i 1800 I •rft’itt 

'f’jcfe 'flr’T c'fVjRrt 

Jfifsr (^^cai *(ffl*ltcl9 RI1-fR5T«, pjaife 
¥<ti; '»i<t<> t5 

fe<RlR: IfRtff I 

c*itfet?f3 *!t5 RCRj 

^C*nr c^ ^R»Tt5T fC^, 

RtR I «it*ffli 

'«[rR^t'6«tf f<jik ^*r9 fe’Rl’R; 
5iC9H *lf^^ IJI Sll I 

*«i ^t«*i f^-"'j|?t» 

3Tt?’SF«l 

1925»IC!r Brookes-'fl? ’tiRl ^55tW 

’js? '« 

5f%H «rtl 44,000 I Rtff, 

«ff«f5 Rti 

Fr»i, d dt^« 

fCR «tfet?i5'aititwi 

I »fl^5f RtR ^?ll d, »il^-»<i#|6 

20 (Coulomb) Rll' 

RFfll ^ RSI RtS CR, ««▼ 

fssde RdRF CRRl RtS»W 

. ^ . 1800 x 20 x3 

’jeS RI-fR^TTSS «rRtR RtR -^Q- 

1800 «IJtHftll ^Vt% R»I1 CRr« 
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•ftw a. ’qgrfsr ^tc^r f<5T«vntc^w 

^C"i «fti 1800 '«ntN?tc«? 

^Rr^*ycfe c5rc*i i 

^cir^, ’?tc5f «it^- 

^t«?i c?<n ^tf, c5f^ 3T«ifii 


JT^iarstc^ ^“i-f«i5ir^ >T^t«"r sfl 

^1^1. ism m 31^91 

»r^ =?ti- 

5(«c»ia fes6'»?! miw f^'5Tv«f^ti:i[i 

wm c^ '515J 3TJia« 3ic<Ji^ f^:c"iff^ ftf 
c^'s, ^tc^ c^ts? y\i^^ i 


*fi'«?i c^, 'SftRtcfa c?cn 

’T'Sr* f^l ’T^J =[C^ I af? »T'ST ^ti^l CtfC^, 

c’fr^rh::^ c^tfe ^if?^ c’ft 

'citf^f^5 1 f#a c^^fin >T\^*f Ti^i 5)11 

■•iWw '«iC5i>f '«r'?f^ni '•ifc®, «iriT^ 

‘-^'^c^r »it« ? «r^>ft? ’j&t'® I ’tfs^t’t 

5?^ I 5)1:5) ’Tw 'aji^tsi m nn? 5^1 «if*itr<f9 

I <fl^tr5)^ ’T^lt^ll ^f«c« 

'5rt5« t^'g «itc® 1 'Bitaai 

«ftsraf JT5Jif atl m, 4?^ 'BTtsitr^rg 'sf^cg 1 c^il 

c^rcn'^ 1 «r«g^cv atfVr® »rt’rat« 

I ^t)5i '5)111^ sr5) art I faata^ caarta 

at^, caatca atfacaa '«itrat«fa'« c^ta ^Ftcw •itc’T ai 1 caa»i^ atf^raa 
facv atfrtaa aa |f5ai art, ’vrtart csci ?n«fcaa ^tci 

atc^ «rsF ati^gi »itatfa^ a^ai ^rttai ac^ia a’4a nrt ai 1 
ai^ja «rf5 at^tiaa afa*i5 

aaa *rtca at; mz^z^ ajf^at^ ^aata *it*PTrt ^tartl 
?[hi art I ‘fllaa ®a»a^i atartaa 'srtca, fafaa aa ^artaa «f» a^a 1 
fa)i a^ta atatai aat< Fta, ^naaraa ^ata «tatm nw «fata ar^ 
aca I ^tai ca^ aaa^a c^ faKa .rt^aw, ^tai catata a^r ara. astat 
iirt-ai r 

^rtt< «fa^5w 



tft^ 51-1 NQ 


f^fft’T ^*ltr?fl 'Biaffsil 3T9 I «l*l, 

’fc'? ferk^, c’FtlS 
C^^tlS ’5ltC»lt’?-'*f^fl f«l'S{-l|t5t*t'«f 

(Meta-galaxy >, ?J1 

?rf^\5 vo=?^ ^= 15 ^ 35 , 

f?rii 9r'?i— 

?r9ii «ftflii I ‘*t «ftfl*n f^c?^ 

Cb^j bC^IC^ I C^Tt^t^f^ -il^ 
fb^l-'St^lir f^nft^s (Anti¬ 
matter) nr«f]?J, C^rt^if (Anti- 

proton), (Anti-neutron) 

^ c«i =1^^^ 

*19 *l?K-f^«tC=T «ff«»rtTO9 
^c»l1 I 95f '« <8*1 

9«rs» «rf^>ft>lJ ^<15( ^*1 'sit^IXSTS 
^91 «it9lT^a '05; 

C«ft^ST f r9 C^^ ? 

c«tt^=i 'flt ^nT*ij ?5 ^9c»ii I 

«itf5C9 *iTrt’>f« 

C^1 «tt^1 I Goldhaber-Ki9 
©sdfljt n? <iit 919*11 ^C9cii 1 

c«lt^ *« 59^91X9 

'i^f^ v:k\ 559^9511 »T9^ 

'»l'NtC^9 C^9tCH 

>19 »lt9t9«l *r?K (Koinomatter) 

fn9 ^1 ^9tW9 *f9t<-^’fC15 


»19 ^nft® *i?t< «nil9*l I 

^t9t9*i n?tz:<9 f9=8^*itai <4^ >r9 

*f9Mf*n fjir'in rni:9 *tf^c« 
f ^9 I 5lt^1 9F»l1C^\l:«19 9t9TC9 

‘4C99 nf9b9 •ft'«9l cnci I «lt9 ‘4¥^ 
'4f^9«ft99l ^f9C^ «?t9« 59C9fit—f9nl^« 
C<2Jtl?s? 'Q *lf^lCJ19 >199tC9 ftkStCSfJl 

*t99tl—4*1=1 f^, >T^C9rC’T 

^tC9l ®t9*t ^9 CuVf^^ *19 K 

ntC9 I 499 I ^®f9 ^91 »T«9 91 
real's >Stf^JTtC*{J9 9tf®C9 4^ 9^9 
*l9tC<9 *T®9I 49*8*1 f9*l9t® *19fC<9 f^n- 

Ct® (Anti-world) f9C’’l9 Cft9t9« 

*ltC9 I ^19^99 9^919 f9®lC99 
*99|tC^\“lC3^ ^ 991 *r?9t9 Cft9 ’1«t99l 'SlTct 
f*F ? 991 91*9, 99'aj-af’1C«9 ^tf^l^ft^ 

firn^l® n9tC< ^«9^ I «IC9*F ^?99l—• 

9^»l :»ll =99 9^C!99 9<t^C991 f^*ITt9-|^t9 
(Zeeman effect) VC»1 f9««s ^ I 499 
C^t9 99^9 f9F9r1^ 9<t^9 f99= f9<9 91C9 
99^13 f9*r9^® *r9t< f9C9 9^1 ?C»l ^t9 
9f^9 £99* *jf9^t9 f9C*F 9t?C9, 9»11 C9C® 
nr^9 I ’ft9*| 4^ 9<1^ ^C»l¥|9 4 *rf^C99 
C9*lt9 11C9 *r9***f9 f9*r9*l«^^l I C^Pi 

*ff9^9 f9C^ ^t9 ^^9 C99' 4991 9f^*l 
aw <2f*Ttf9^ *8C9 C9r9Cf, 41 9t’t9t9 £9*19 
^*ft9 '£9^ I 9f9 9419-4’tC«9 9919=^ 

^ 9[9, 4 ^ »Tt9t9*l 4 94£ai9 

• 9t^1 ^9^^^ 49 f9^f3F9t9 f4f^4, 

4f*l¥t4l—9 
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jj^sjf^ 71^ 'arif^^tfl =?t?i 

Tm^w I ^1 n^Jitl f^i’iptacfs 

^tc?5 >T^ ^il5 5Tt'fta:*t?i =11 

^C9l« ^1 *rt«(t«C‘ffl sfcsi B;t«>c«in ^ 
=n «ii^ «itf^5'®f95?i ^itifj tfliR 

^1 f<wtc=l 

wi f^iiti:=i® ^ «r:t( f<F8 =ii f^i 

=it*i c=f'e®i nU 5it<(it^^i-^inr 
(Gravitational waves) I «ltC«1f5=1t?l 
^tcn cywi c^i:® 

ntc®i 

*it«frhF^rt^ ^«fi «pta'« =111— 

*1^ ^ ^ ^Cf ^1*1 


'St?! C^Fr^ 

f^ci^'stc^ 'sci I ®»i*it=r 

*lt«(Tt^^Cl?l C^3 C*f 
4^1 Jt^caf^ ^5[:*iii f¥« 

»ic^ «it« c^tsr« 'srti:9)t?c=ni ijn 
f% ? «l’!{1^ c^t^t?it« afisr fen=n 

c=i'eni I ’t^c^a liiaf itc=i 
?tf?ca c^ 'itt=Ta «F«i T^t=»p^ 

I 5»!r^ ^fac^i wwa 

^tJ)gTf®a c^Fia nfaaf^^ ^a, •wf 

itc=ia m ^rc=f t^ca '« ^5f HTi=ra 
af?i ^1=ip® ija I t^ai n!?! ^ 

fatf^a'e fa—’TJpfa wn»it^=t'8 
♦^r^at=i ^=ri8lBS^ 
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wtsr'« ft wtii 


[ 23-r 11-r 


'OTW 'edi 

c^fi^ tft^—c^fsi'e 

c<tr¥ ^war ^ 

-e JT^sT ^tr*r 

I fti t'?t's 'Sr 
ftg ’!fc^ 1> ? fenftfe'S' 
^3W ^c*i 

CT'e^i ’Thf—ii^fi? c^WspN 

\a:»i sFc^iti fe*t?r 

’?!& «f« c’fcais 

c5t»n sft^fji- 

c^^'e 'e:i ft ? 

ft^i =fi, ft^ 'srft^^lt^csrfl c^«n 
c»r*» C^, ^<ffSlt=T ?'» C^C¥ ?C«f I 

1916 »itc«T 'At f^^nr ^?i=f i 

•fell ft^rjt^ »lt9 

^ ft^nr i 3 

^t3l ’«rfcnft^^i ’®r'g^ 

«iif®^^?ar ^tc?3 *ic<fr I *rc3 «it3'« 

ftwt^ •ii^ »i^c3i ^f\Ti '«rtc^t3i(i 
WZVIV^ I ft^ <11^ 331 

*rc? ft ‘<3^ ¥33ln 313^ ^t3l ft’l C3, 

*f3\3't3 331 'Bifti ^3f? I 

^33 '« «lft^C33 ^n3t3 ^31 ft^l 3« 
3t3Jt3^3'^3l3 ft3t3 ^3C^31 
«rftr ’t3lBFi w ^rs r^cii 

•HI fts 3ftl C^'eirr^ <3^ «f3I3i3 ftl 

'®f3 C3H «33f ^ft3t3 «rCTJtW3 I 
B^nft3'®1 ^ 3StC3 

—ftc33 (Special theory 

of relativity) '« »ft3t33 ^trnft^^l 
(General theory of relativity) I ♦f3"3r33 
¥tl C3l^ ^*rft3ft« C3Cn 3^n»?33t3 
33wrw 4r¥3 3^*m3 <« >T*im 


3tC33 nf33^3 ftt*(3 ^lf3 

^Ifl 5^31 I <33^ WZ^ C3-r '3315 '® 

llv ftw C3t3ri 3t3 C3, ’rftiC3n 3t?3t3 
*133 33^ C3^ ^3*tl[W 'eri--3lSf«tC3 
3313 ^t3 «3 (Mass) C3r^ 3t3 I ^®C3C3 
3tft« It3^^3-C«rtl?3tft3 313 3tC?. ^1 

35 ^813 3tni 3t3 <33^ '3^ «tC3 ft:«f3 
«rtc3ft^^i «tftft3^^ n^3't3 «r3tft'5 
I <31 ^^15 33C3i 33t<-ft®lt^1 *3^ 
ft'.n^*?^ 3 C3. ^3t^3 «c^3 (Quan¬ 
tum mechanics) »r*p@ "^aj^ ftC33 

wnnft^^l ^ 1^3 ^|l3t3C3 3tFt^ 31 ^3C3 
^t3l ftft^ ^3 31 I 3f3t753 m ^^t’f- 
ft®t^C33 'Blt^f «if® ^3J3t3 I 

=^«3t^ 3'*rt'®3 C3 f333iSC^ '3'5 
ftC3C^, ^1 n3t''r'f3®t^:33 C3 

«rr3t®r3, ^133tl 3rw i 

»33t3 3t3t3l ^itC’tft^'^l ^C^3 5^313 
^t3l 3t^ I 3f3t33 ^tcnft^^l 'S^ JT3C3i 
*r3t<-f3®t3"tC33 3r3tBt3 3^3 I '3^ 
3^lBr^3 'S'? 33Kft3rr3 C3 ’Blt3 C3|, <3^ 
^31 'fl^t3 ^3t3« '33*^ C3 f&3rt43t^ ^13- 
333 3fC3 r3®f3-af3C^3 '=rr|3fer|3 

uq| 15C3C^3, 'Sts fifft «r«j« 

»r3it3t3 l?C3'e f3^t^3l 3C33 C3, h3ftr3 
33t3ft^3 '5rtt3tF3lir <3^ ^C^3 C331 

nt'e3l 3t3 31 I n3t<f3^t3 Clit3t3 C^tBC^ 
ftr33 ^3ft'^'5l C331 3t?, ft« 

3t3t33 C331 3t3 31 I 

v33 ^33, 3t3t33 BJitcnft^^l ^1^3 
ft, C3^1 '3^J «Ttt3t53l ^3C3l C^tBTI 3tC3— 
3t3Jt^<3-^3C3r3 33 ) 3^3 '®1F3« C3l 
C3t3f1 3tt3 I 

ftw ^rtrnft^i ^ n3"3c33 

«133 C3cn 3tf3^ 3^ft5C33 ^3t53t3 
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I C^<rlX5» '9 'St* 

i»tc5r «ta c*cn ^t* 

4f5rnr «ft»TCi, c»r*tc=^ ’«rtr*ff«p*"si 

's'f «rr*t9TT «rtcn%'V'5i 

«r^t«rj I *rt<(t**l ^tc*ft^^^1 'sc^* fl^t^tal 
^t*'«’t^* I f^t«rt*i 

nt*t *t* c*, ‘istJT'« 

«rt?t **’ I f^»tiir 

^**t9 c^\ 5n ^t* ^*rt* cjft I ^t»itc?* 
»ft*t**i c* 'stc^ ^aF'sfsrt^j cvrct 

^51 FC»1 Ht’fC'Sftt** '0^ 

JT^T, *(!FStfel <il5?fel sit*l *lt3I—4^ 
'*^^1 «ikf, 

'®t:* c^t«f ^R«Ji I 

*»I1 C^Z^ *ftc<l I 

^fr's c^t=(« *jt^f«ifnl ft's* 's(*[f^^ 
C9faif»! fen* '«rffs cni 

*jtcn* (TSfaiTCsi* c*^ *:* I 

C’sj'iU’fnfe ^f'S *rsf q6t5 nfi^rt®! cnc*' 
*Ttn "Blit'S, 'it* *<*"51 c*t*ri *t* I 
'Bft|*lttc** 's'5 ^5J*tC* 'StCt 
c*t-r <it *5FJf Jitncsrtt** f^** nf**f«'$ ?c*, 
**i—4*Ff6 *5jtn* w* '^t*^* 'St^t *^* 
*'tci *1 jx^. ^c* 'St ^:* m I <* ^C9ii 's^^tn 
*1 cwm* *<*"5t* ^*11 ‘'*tn-^tm* *af'Bt’* 

^?f*in'5tc* 'iife c*, Tit*-'vti:9i* *!*s'5i 
'stCt *^* ’?tc* c^tfe *^ '«rt* 'St* 
^'s n*nc*«ft* n*l^*cn *tf*'s ?j5 =11 
**f*5r n<« n^tf^'s *'«*i 
»(tai o^R x!*^ cn^ 

n*t<f*'st* %* ^ »it*t**r **ittnf^- 

^'si 'sj^* c?<n nt'9*i *t* I ^cf* »r*'«fn^ 
**t¥nn ^*1 f*c* 4*^ c**tw Tit^T- 
^ttn* *ai"5i fi*—cnntcsf I *ff« 

^*t** <<ir^ <2i^ig n?t^t:¥ 


^fent* fen* ns^’Ftc^ n«tc*T* ^titTtffe 
<*i:ncf, 's^'s ^tH-'ftcn* *iFst* wtt»it?r** 
^t* cnnti* c*^ I %t^- 

'ftcn* **s^t* ^cnt^=T, cn ^tcnt'?*? 

n?^*c*F ^nsftn wt^tc*f* ’ftci^ cnR 1 

^s*t^ nft^t* *t*it^^*i-^*«p **c^ *tt*i 
Tsg^ c* 4^15 nUm ^1 **» ^t^^tfec** 
nt*t**i 'BTtcnf^^'51 'srfs c* '^’^n 4*i*^ 
'«it:?t nflf^'S Pr. cn^ **”i 4'fl5 ni^m 1 • 

«f*^*i* cnt'^tc'5^ n,<t**tn *ra* ^ni *ni 
*c*c?i ^ *:«* **tcnt5*t* ?f5 f*** 
^t**^ *c*i?t I ^'«{5* c* *it*rl- 

*f^‘i-'$*r5r* fes* 'Si *c* ***t* n® 
"ifipiTait *f*t's ^cn vr'«i5* ^<*wn 
c*^ ** I 4 ^ 'srfir’F c*cn 

cnc*! f%« *'at5 c<siw *t?* I ^'5*t^ 4fe 
n^"^! n^* *s 1 fi'st* *1 nfa'^fe 

^1 <11^ C*, \fn'S if'Q fe«sJTtf*'S JI*t#^«|- 

'$**' ntf*^fei nf^ f*t* *tc*—4fe *Ft*c*i 

f'sfe* ^<*r*n 3?c*l *fc* "aitni:* *cfe, 

^t*'9 "sf^tsT *n*c^ *'«fe* \‘f*i:*n '«Tt*'« 
gs's I ^'ssts n*t*f* *35t^«l-'5**p sri 
cifcn 'T'sfe* ’^<*c*rn* 5 tn *it4 cwcnfe c* 
j(^t^^«t-'s*«r mz% «i5*tn ^*1 ntc*, 
cn ^itnt'® C5il I 

n^t’i^* ’i9t^<*i-^*c«p* 4r*rt 

?F*c'$ 3?cn «rni:>i «rnr«fn *i*t^f*i-'s*t*f* 
fef* ^fetcni, 'st*nc* < 2 rc*t«R, cn^'5*ir 
nca **11 nf^T'e '« 4ffe^fei:5nt 

nc*'« nTc*i ^c*¥ *R f*9it^ 

'sft* fsvi ^t*c<in 4*^ ^ift*! f**iti(- 
*n«^ ffeg •it«*tn'€ %x 

'5*«f nni ***t* «tt*T« cn fsw 
«rr*t9fn f^n, cn n*c^ 4¥(3 «*»*»(< n<f- 



636 


wn cwtc»r¥ 'em? i c^rfs 

«r^ ^<=11 ^?ii I 

5^^ ^f\z^ f^ c5Tt^irt?r. c’r 
I «rt^ »r^ 

Ffn ?n 

'?tc5?^ c^ ’T^t^T'str^ ^'e2t*rt«‘ftf? 
^k«r, ^1 5?? I m ^ 

afia, a¥»i ^1 

w c^t*<rta I Ji'?£t»Tta*i 's wfsr^a 
-^aif ^^fsT's ?if<rJi'« a^f5c^ §sa 
♦ftcfl I fa®#t^ 'eci’Ta «r^it*i ^casr c^, 
’^r5T*^tc»ia 

5p"^c=Ta =fac^ nka i 

«iW®tca c^C’P'Q 

*1^ ,f%g '»it?*if*?a*i fa»\ i 

'ema -sfsit'i afc^sr ca, f^\-ii ^N1 
^15 ^ta*^ *(fta^*l-^atwa c^t^ita c?t«i 
c«rc^ nicai cara'^ a^tcai^ 

c«R ^tal ai?nwaf «ila >f*i1&, 
*[?t^^*l-^ac<fa cift^ita cft«i '<tca, «ii*is^ 
*iC5i a^al ’^ta i caf^i^r^tra faf^a aaiaa 

^aif faf®a aawa c»rt«i=T ai ?p"<icaa =^fl 
^ara, c^r f<Pi 'ert^s^tssrl ^ai srcataf^f i 
fsivji ^rai a^c^ ftfnca 

«aa^ at^ca c^ca? ca't=T'« a»i (Force) 
\Bta' ^’ta c^ifei lO^^I 

fac>aa a'"ntr^ ?fa; <<1^1 

^a^ cart^ ata ata c’l^ 'sra’ita fVca 
aan»[ I c’Tca'C'3 a®ata ca^ca, c^r^ »T^ajtf8a 
atal a'"*tt’r (Frequency) I '9?; 

^tai aai c^a, aj^ta cart^itcai 
waa a»i« ^fata faca fai-fa 

¥^tw cftca I ata c>r«ai 


[ 23-f a^, IW 

ata aWfav ¥"*1tf (Natural frequency), 
af^’? ariia a(»tca ca ar^ttaf, ^ta| 
ata ■ at^tfa^ a"atar i afa’’^ a»i af? 

aa 4aa aafB afa fac*ra ^"atw 
atc?~aca, 9taca ^a« ^tai aviB 
acaa a"*l^iar^ aia i fai aaiSa 

9ta ^t®t^¥ ^tcfa c^ f^a 
aca aif"acaa *ffaatifel «iai ara i ataa 
a"aia ■al^tfaa a"att^a atatatfa aca 
^ afaata '»ita'« atwra «fla^ atastfaa 
aF"atcaa aata ata a"aa ^a^ af^t^ 
ata ^ka I liiaa^ ^^faa 9t^ «ratfa9 
9 aaai i 'scaaa fitata a^caa ca, 
atajt^^*i-^a«f f^r«’?t*ta- a^a ^na «f<t^ 
«ita-rrf^ atai aara feaa afaa 

acaa atsf ata—■«I<t«^ ^ataa a"ata 
a^iSa 'at^tfaa a"attaa aata ata 
faf^’^taa aaiiSt® afeatat ^aiara fe«a 
aa, 'asfata 'aa a%at^ ^aiaa fe«a aa i 
v£i| ^^'^a ^aa fa^a acal "aaitaa 'etaataa 
a? I 

aa fa^tcaa «fatal 4tai, cals( at^ ai 
«iatf fafa^ a^ta atajta^a-^ataa atai 
a^ai ^faat«?aa ata i ®^a aatfe 
iftatat^ ^arta^ c'attaata aata 
aata'< caai ^ufafafaatatal f^fa 
i;Ftc*aa aft^ ata ^laa i ^9:na ®^a 
fafaa « ^ajtaa '«taaa 'aat<a ataa atai 
atajtafa-^air ata <flai5 ata •al 
'saa ataa i «aai5 aai atafaa 154 ca^ 
fa^ta ^ac^ja 20 cat^fa^ta ajtafafn^ »a^l5 
«ijtafafaata art® I «at^ •aafiS ataj^w w 
atat9 ^lafta <aaa ?F"aa{B:»F a’facataj 
^aaita ^taata fnfetaft^ta^|8^¥ c®ata 
aia^ta ¥at« ^tafaa i ca^attaa a4al 
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^ts« 

•fll’J'l «rt5 1967 >TtC915 J(tC»T I 

1967 1969 JTtC«H *i:*fT «l<fJt*rf 

'SR^CSS ^fsifttca '«it«'e 5115 

’Efc^c^ I ^1 f5p| 

^tfl'6 'Often ’=ff?l'6 '«l??<5'^ 513 

^31 iHAK c’^-t nt5icn 

C9cn 'Of’fjtn^p '8C5^a nc^n*fi 5tf?icii 

^t=T I 3600 5F"5lftT5 155Sf 

tf95it?f nj, nt»tnfc?ia '®?i^ csli — 

<iil?iin «itii« c^n c^^i 'si»(ftn^ 

nc^^ntnic^ f?ic' 5 ntc=F i 

51 ■« ^1 1660 

¥"nt’P oftafj ^cfl I 
«fc?tsfn I 

'Oft^® 'Often ^ni «r?i¥t?. 

«iTt5gifnf^?t*f 5 |sH^ cif^ie*!^ c?, en 

4-nn ni^t^^^i-isflwnfS?, *ien 

nH^ ^n I ^"n^f, n^ l^jtf^ 

ntni ^t«e*i fec^aFn^ '®r<t^ 

ntcfl I c^t^t ^fse*! 

n®^, cn^i "« n?tnt?r 1 

cn cn ^tfle*! ^"n^f ^e^ ntca ^en ne*?r^. 
'®t« neni ^3e^i f^en^eifl ns cst^i 
enn cn, «iisi ’^"n^ n^tes m, «itsts f^p 
nne® c^t^ enn cn, •flens n^esr fsen^ 
ntnstn ?'«si ^rest^n i '•espies? nn fsens 
'5^'® nsf n’^e^—^t^ ^tews ness '^esi 
*tsi -isf^n «resfti fn^ti ^esetn i ^fts's 
«s ftn *i?t3rfnr«’*F sfnfc^'—<<5 
^nt nes s<«*st i 

1969 ntens «rts ntnrtntf^ ^njtn^f 
'tesness nit^ttes is|8 ^fjtsjjnfnstn ®® 


fin I laens neni stsfe 153 cni^f^^ts nni 
<«n^ «f3 §{6s <fl^l5 66'« 61 cnt^&fn^ts 

nm I 66 cni^r*iiJts nni cnfsnjte'ss 

100 Tsfentfn^ts ■oiitstnn aft^ nn- 

ntes (Aragonne National Laboratory) 
’^tfn® I n^’fts nfn cnni nts cn, enfflout® 

'Q 'ofitsnns ns nen ^ei®, «Tfen 
\src« ^es, ^"nens ^c'awni «itneit 
ni^t^n^ cne<p i 'jfnstnN ^*nn 'ofjtstnn 
cnef cnfn^ijta cncis cn nns nten 's *5rn^ 
SF"nens c^par c^tstn ipen «fts '«n'3i enfs- 
oi7t<3 « 'Sfitstnen ^"nn c’fVites—‘sns 
f^nts n^cs n®ts5ii <^nni cne^ i 

1/2 cncs'caae 5pn ^ii^fS fnenn nncss ncni 
'sufstnn « cnrsnitc^ ^en "^te^ 
'eesness nn ‘^nar-^'n^’ nne^n i ss?nWf 
‘<ji?ai-si"nn’ cnen ni^t^n^ cne^ oftn^ >41 
^"‘•R nne^? «itn \ 

«itcn^ sni ^eseis cn, cn ^^"nte? «r«ftn'®; 
ns^n^i 5ne«, 'si ^eni 16601 ^ntsent^ts 
^tsn 5p"n[f n^tafn^ cnen^ «ft*n 

v£|^i^ '®i nsi ne^n i ‘Ann 

«is ^cni, ^a«f n^tsfn^ cne^ s^tn^ 
^zm vii^i f<F n^tnsnn-^swl nc^ ? 1969 nten 
ofsjtn^F nnn ^tn ^flf^-fnens nfcs 1967 
cnenf 1969-4S ent^nne’p ^nfs^ 

n^esn, A ^ena ^'sa cn«Ti ^s 

I 1970-tfls iiif4en «t^tfn'® ‘^s'iS «rne® 
cnifs'® ^ene^ cn, m^tsfinf^s? nfma-^rtsen 
^tena nesa '?'nn n^en ni i '^^at^ ^"nena 
^tan cn ntajtn^n-^aap, cn nsc® ^fta^ 
fn:ne*?? ?'eai enn i 

itn nafi;® I <ai^ 5atacn 

tfn ^n^if®^ mw nanta ns nntnta «rfi 
'^tn I 



638 


writ's 


'Slew* ^c*if^c«T!r—ic?! 

^CS «rr?5r ^15 >t (Hertz)—^tl4t^c=!?f 

51^ ^C5i 

'ea^i I ^tnr?f nc’j^i'ri 'sr'sr’tfl 


[ 231 111 I^Ut 

^ci--^t«'€ fSr^i 

^'e?1 ) 'eriT’ir?? 

f.zn it^t^ I 


f^esre^nr '®(wr 


it«tt«*r^: *it5;c^3 

T^nJi iic'i wt^T it« ^51 ; 

¥91 9t9, 

^^C<5 C1^ 1*IC!t9 *lt5C99 pT^Pl '« 

lie# 1^(r¥ '«lt^9*l ¥9t# 

«11?®r99 «f«rtsT ^c*«r» I ¥t9C*l C¥t5f« 

«rt^1 ^tC5f9 1^9 f^«(l9l «¥¥*!< 

f999 I 9^*(tcsr 'Bft^ltC'rS '8ltC»lt5J f999 
^^1 «rit«tfl¥ 199 f99l-9e*| f9«tC19 f^f^Jl 
ItH ^t9tC¥9 f¥9icn lt^t9T ¥C9 I 

199 f99^m It9t91«: 

9¥*l'StC1 ntC9 : — 

«rill5 199 r99l-9*l ^rtfl 

Iflil jfJH I 

C¥tl« 

Trcifl 199C¥ 1tC19 f9f9« 

19C99 lf^^ ^111 ¥f99l 

199 ^9''t9*l ¥91 ¥9. ^<^tC¥ 
911 99 «rtCnf¥¥ 199 f99't99l ««^®tC9 

C9 199 fl9ir9^ 9^91 9t?:¥, ^t9l It9t91«: 
^9'' 9J9I5« 99 ; C999—1?t4«9 

51 (Paleolithic Age), 99T1S9 5 I 

(Mesolithic Age) ei^f® 1 


«rrcif¥¥'5tC9 199 119199 f2)9flPf^ 

«l¥t9«flC^ nt'SSi 9t9 :— 

199 f99l9e*l '1t9t9 #^9tCl9 

It9t9r 1691 99 I 19# 5rt9t’9l'®fl «ttA9 
C9¥9'^ '1991 '«ir9¥9'^ «lt^9 9 «9l I 

‘9^¥1 C¥t9 ^9t’9r 9f9 C¥t9 >il¥l5 

f9f1^ 9?e9 91 ^19 1t'e9l 9t9, ^t9l 

9^e:i C 1 I <2ftf)fB9 '«i%9 C9 ^ci fii, 
C1^ 51 -9^:^ C1^ f9fi^ ¥C99 199 

^19l91¥^t:9 f9<9 ¥91 9tU® 1tC9 I 

9f?« C¥t9« It9 9^C'2> ¥f91 ( 9t9l 

C¥t9« f9flfe 199 '« f9fl^ ¥tl6tC99 
f9C#1 C¥9) It'SSl 9t9, ^T91 «l¥®tf^¥ 
199 f99l9C*l ‘9¥ '«¥91< '|f9¥l ^9199 
¥C9 I «t9^9t^9 9^9t9 ^I^CI I9t4¥9 
5^19 C9 ¥9f9¥tl 1t«9l f99tC¥, 
f99«tl1 1^¥1 «II¥{8 C9¥9'^ «rt^9 ^9H 
nt'esi fl9tC¥ I ^9t9 9t9 4fl¥jtl ^Jt1*&- 
^9tl C9t9tf®¥jtl 19^ ^9t9 'ifSI 9^C« 
4# lti:99 199 fin'tft'S 9^9tC¥ Slt^- 
C’^tfl?99 99J«t1 I 

( 1 ) '5tl9 

199 ^9l9M Cfltl tf^9m9 
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•>«ii <n^K cvt5?'« 

^?tir sTHi 

^tr¥ I 

(n) ^c«t^fw^Tt9i-^mt«ii nr?[- 
Nt®i ^U^ 

>1*1? I f?f«? >T*IC? «ttf 

c*r *rfl?^JT >rtf?^ ^?, c?*js(— 

C^Ft^T'Q >r'^? '« 

fnf9?l® 5^C*l >T?»? '« ^C?9 *ltai1 

W ’fftfl ^ ’itCJf? JT*!? 

*ttc? I «t?c^ c>Tt?t^ <i)^5rc^ 

>I*II I 

*T*l? r*??'!- 

*lt5J^ ^3i?tl\ « «rr^iT 

'Off??, ?«^nfcaf? ’ff^t^T 

?f«?1 1 <rsf:i?ftc^9 ^'caf >T?f»f «tT^^ 

*ff^ C^t*f ??? ^^C'» *fta?1 ?t9, 

^ 4?|5 

'Of^?! ^*fa? I 

'ii'»K 'sfsjfn 'o[?r 

C=ft5f ?t? <4^^ 

^^c*i ^ ??li5 ’T*!? 

>T*i*Tt*if?^ 

itc^? w I 

sfTNjwtN'—cm^l *lti5, 
c^?tc^t^ *fc?r 

?rf'»*hf •iwK «itri, c^t^i ^tc*f? 

’Tt^'rtT I •f'ft’f 

^?’it? c^t=f 
^t^l flw ^f^tai 

«tt?t 1^? I >r^»i «ft^ 

’W, ^ ?mti=r 

^ ^ I 


C^?f ipjf'^: *rf??f^^ ^tusz^. I ?fT 
C^t*t %t^ 

?t?, ^C? ^ >TV»1 c*rt^t^w 

'»t^i *r»fK 

c«r«ri ?tf c?, c>T^ «rt^« 

¥C»i ^t^l c? 5«?tl\, c>T^ ?[C’f? 
csV^jf cvc!?? f?n^f^<? I 

n^f^r-s >r*i? f^?'t3C‘r? ^w <?ri5 

{?f^t? >T*i? %Qi ^^?tni) >ft^t?j 

>fS?1 I ?fT ?^9 >!??, >1*1?- 

?^? >T?c?? >Tr<^^ f?f^?l ?t?, ^t^l 
ifVc® c*f, ?^9 fK 
>f*fc? >1"^? 5^13 

^*iu?? I 

3pfi:^? c«fPi?t9, l<.»irf‘c«? '«ir^®c^*T 

^fntc^f? '«?t3c*f?’i ^9^ n?if«? >Tr^tc?r 
^c*f^ ''?tc*f? >r?? f^?''T?‘r ^f9?tci*f I 

c¥t*f c^t^ c-ipcar «t?f- 

?t>it?f^?f nit^ft? ?[t?i 

ntc? I ^tl9-i4 
*f?if«? ^t? ?^nic?9 'Ofr«r«?fi 
^f?i ?ffi:f^ I ?Ft^*t-i4 

’Tt?t?‘f®: 70,000 ??.>[? *f^?r 

>f*i? f^?''t?*l >rs? I f<Ff ^t?t? '8lf??r 

c'$'^fe?'$i ^f??i cfzn I c>il c^ 

>1^^ 70,000 ?«>>!? <:tc^<rr? (^*1 

sttlc^tr>iJf ^cn? ^tcn?). ?t>!t?f^T 

ni’f’ft? ^t?i ^t?t? 51*1? ^^c'® 

nti? I •fl^^t? m n«rtt<« 

ca‘ff?=f, *ft^c5trw9 ^Sc?- 

f*f?ti*i? ^^?i ?ftc?f I 

*ftiB ^C'5 *ftlj? 

?i cTfjf'a «rtfr? c^ >rf>i nt«?i 

?t?, or^^? ^'3rsi? c? 
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wm 'a [ 23-r iH 


c»rof3i?f *itl5fl 

sf»i cit^i ^i^fB 

oftt^ I 3ir¥«! captfisT i^t^c5tf%i-'^tc*r- 
’fft® ^ft’lll ftC^I ^C«fT 

I «I1^ ’T^'l 

^tf6?r sit«rT <ftfVr^ 

cytftcsia *ff«*it*l *rt^c« i 

irfc^s cs'tffl^r 'sri5«i 'iivfB 

«rtc¥, ’iffftff ciprfi!? 

aj?«i ^fiz^ ntc?j =fi I ^tc?a 
cjptftRfl ♦rf«*it*l f^uai ^?ta 

w c^fsi 

^fifi 5^(1 

«nt«*i 

•rfrs I c3Ptf?cJT^ *ff?s(t't 

^|!ii ’Ttc^ I 

l^cafsrfltc*n *ifs*it*l 

cvff^t'e 
*tt:51 

cflf=nt*i <ft:^ =?11 

C55rc5l^aplC5<t»if«r^Tt9i-f^®tc5J3 c^ 
•iNt? 5jt«ft3*r^; a»ia n«lHi ^al 

asii i aftc^sa 

«i»r«ca ca ^itfaata atc^, ^t^ta ^a"- 
AfSTsta a«s5ia nti^a at«sa:fav ^f%- 
a»i«a ?a I »al lf%-as\a«f^ nUfa 

<jiat^ «i^“r'« '^tc»ia acaj atc«F i ’TTataa^: 
ca ai^i:!) (caa^i a’Ti^ti'i) ntcfa 

^%z^ ^asf 9fttaE a^, «tt^a- 

faftl c^ta ntcta ^ fa i -^tai 
a?aai alta c"fiaa Hrcaf ^ c^tafifii ^ta« 
•itifr'® **{11^ I ncaa a^na a^rc^ 
4aF^ «faftca «itata capta ^«,na f^ai 
artcia a»iiaa "?|ft aptai aftcfa ^®jwta 


•^i^arn '« ^at^ cit^ ^ a^ 

a»!raa "^Sa ^c»i «<ff5 f^fai aTtal nttil 

ata I 

attcfa ca * 11 ^ a»i:aa aa. c^t 
nf®jai c’ft^it^ta '<a^"r 

fti8ai ^ata fena cfta ^aq *rTt< faai 
nala't’ftra a^icaa >twi niai fai aa i 'al 
’r*rai »itataa^; cnt»itfta «r^t«fa aiWa^ 
afaai a^ai aa i «{f®fBa lot5 a»ia caatca c*ta 
alatca, c»ratca iflajS fncaa atai 
’aai aai ca a>ia«f^a caa ^a *rt«,»ii, 
ca«r»ica aai aa ai, ca'aaat^ naai 
^ai aa I fav ca aa’i a^icaa caa ca«i cat^i 
«iaai asicaa ^qata cat^, ^tat^ 

caa?! aai aa i 

’Ttcaa a»ia n^lata a^caa aacaa 

a^C'® ntca I faca Douglass-iia aaf®{5a 
faaa «itc»it5ai aai at^c^ia :— 

’Tfcaa a*itaa caa fa<a afaai 
'flalS aa»i caata ^na a®a«fSi »ia ^tcaa i 
ca a»!a'®r»i atataa cacaa, ca'ef^ca caa»i B, 
BB 'qacaa atai fsf^® acaa ^a^ 

ca a^ia'sfaia caa 'iia| ca^ cat^l, ca«f^ca 
caa»i a^ a^ eiata^a caata atai f&fa® 
acaa i ®taaa caat«faa nfaa^a cafaai 
®tai a^c^ ’ttt^a a^icaa a^aji fa<a ataa i 
^asitraa sra ca aaif®a ^faata acaa, 
^siat^aaafca a»icaa af^an atfaa 
aai aai ^atc® »jtafaa®: ^[laaanfcaa 
a^a 9i«ai aa i a^a«f^ ati »i«ai aa, 
atatiaa «fa® a^ia «(tca i ^tata a^aaifsi 
fef%a a'6ai aa, atPStcaa «fa® 

a®tcaa »r^an at'sai ata ai i cataa «rt^a 
feticaa a^a carta's ^®a ^caa a»R:aa 
»Tfa^ fallal at^^^ atca i ^ ntnia 
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•sTJfitfvp f^[wtc«nr 


«<^*r ^tr, ‘ii?f5 

WU^ « «igr 

»rff^ *<^|5 jfjisf cfl'^ 

»r*ni ^ i c^ ^ 

ntwi ^ 3H. *r^p8f& »i^»i c’Pi® 

«?5;>r?*r ^ai vi i a 

c«ft*it?ts »1«Tl ^t»T, sp^i? 

^:«r5 c^ 

^f«vr{5c^ c^rl Tt=?^c-fc^« 

f^^a*l ^n Topography 'Q c^ iftl5 

c^tsf jfi »tt^- 
nt«?i ^tir, 

^91 cnt»iW« ¥t^tTtt% 

c^fsf'e "sf^ ♦tt'«?i 

»Ri 
I 

«t^-C2P De 

Geer 1878 ntC*! <111 ^fTST 

•fs c^ ’sjFii 

<erf% ^«,>fa <s?i I <41^ 

^t%-f ’Bt^tl ^1 

(Varves) *41^^ ^?f »nitl^-fC^ 'f?tf^?^*l 
wt#-C3F (Varve clay) "Sf^’T 

^91 sr I <41^ >T*itc9«r >jt»ft9*r5: c»^^, 
CTtWST, ^ 91 9?l9 

^91 '^ftC^ I -fllllftC*! 99? 999 X^ C9'?l- 
9t3rt9 9lT?, ^99 99?t9® 'ar^l^fS 

fH9^9^ 9f»lt9t99^C9 ^9 9taJt9 '9^ 
«t'^-C3P-9 >T9tC9'9 C991 9t9 I 99tC9t-r 
’j[*1?t9 ?f9^f«f9 »Tt9t99^: 

9\C99 f9C? T9^9 

9tC? '99^ '?9I«9 ?f9?t^f3l 
9^tcn9'i ^nt9 9tc? I ni:99 9t.99 '8rr9t9 c^ 


%^Z^ »9^9i9 ^*C3F9 ^9tC99 99 1 *9^- 

'3tC9 9r?9 9»1C99 Wt9 «r^9t99^t9 
*9^ 99C99 99 I fiff®!5 999 «99^--9?l5 

9^9199 f5(t9^-r ?r9 I «ff« 9^9t99 ^9^ 
99tC9H 9:9'9 c9t»lT?t9 ^^9 9^91 

^?1 C9t '^tt:99 999 Wt9l 9«91 

9f9 C¥t9 ’?tr99 '8[g C?t9 9tC99 

Bti:#9 f9f99l 9f9, '®t?1 

9^C9 55^(5 =^tC99 'St’^ 9979 

^^9tC? I ‘9^«tt9 ^t^-C?F 99^9*1 ?f99l 

C?t9« f9^« ’|tr99 99C99 f9C9'9 9t«9l 
9t9 I 9> %t9 <9^ 99ff^9 ^99 f%f« 

?f99t ?f99tC99 C9, ^^C9t:99 

C99 ^ 9 ^ 91:99 99tf^ 12,000 9M9 
9^tf?9 I 

^Jt31tf«t^—9^ 99if®fB 
^f%9-f9®*r:99 ^99 ?f99l 9^® 

?^9tC? I 'srlft?*! 9t39 9t^tC9T 
9tC99 99t9:9^ nft«Pt9 9t9l ^?i3 999- 
f9:<-r 9t'e9i 9t9 i n9tn 919199 ^: 
C991 9r9 ^f%t'f9 951 9f9l- 

'|f99 ^f9?t9 ^99 9vrH9f^^ 59 ^99^ 

?9 9t'a' T?lT99 ^991 99t99’i? 

9?f9=f 9f99l 5fJI1 ^)?9t9 99 9t«tl99 9^'9C’^ 
9f9*l« ?9 I C’fi^'9 ^tr99 99t9 
99t9'1 ?f99l C9^ ^ti:9 f? 99199 

^C99 '8rtf9?J f^9, ^ti^l 'Srrf99l ^t9^9l 
9"9C^ ^«91 9t9 I *9^ «rt99t'«91 

f9<9 ?f99l C9^ ^fC99 999 f9C9"9 ?91 »rB99 
C9tC9s» «rmtf9f9t99 '9?i5 9l9t9 
?^9—'^f%C99 ^9191^99 9f99^ 999 

?91 I 4ffl? 9^ f9f^9 99C9 fef«C99 

fe9t9tC99 C9 9f99^ C9t9n 9^ 

99 9f99l 9?C99 9f9l 9'«9l fj I 

C9tC99 «lIt9t^P0:99 ¥9t^f9 9t9t- 
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[ 23*4 iw 


?*f^: 1%can 

^sl I €rc^T«pf5 (:*ftW5t t-f? 
wsr 4^15 RfifI ’it^t^r !n'«?n i 
CW^ fijfsiB ®flc>f?r n*l (Genus) 'ci'trsfl 
(Species) orgr ui^f? sit^fiar 
'St^l f^fwf 

cnrc^Itsfil 5lffn5l >1*1? 

oq^ I 'tWsI 

«tsitT <FC^=r a, «f'r%C?9 

'^aClTiJ c^5f ^Cil ^“^Ciir 

’«p%i I 

c^ c?«ri ^t9» 

500 -tc^r^saf "f^-i5?fi^fii 

c=ic?fa 'aic<<'V. 'srt^t?! 5000 

"feat's!! c^?r 

’I’llltif’Sitft ffjf ^t3fl 51-5 

f ^t?l ^t'?i oqt »TJi5 

t^n'fSfC'T ■<F«^P®Pi ?fNl C^»i=T 

cwf%=(T^caf»rsf 

?fjp5i ^cp( qt«(i ^fg I 

f^Ji?f^^—41^ 

I «i«f:t^fn*f « *pc9i 

n f^f'ea '®a, st^f^a 

^1& ^5, ^tsjTa ^na ^f? nt«ai 

ata, ^caa 

ftalan i ca «ca ^ *it«ai 

nitca, ^t?ta fiia'^av^ c^Ft^i ^a:- 
c^'Ftna ^caa ^afawti^ra ^"*1# 

^tfsic« ^tca I afv? -^^caa ^aft^tc>ia 


41^ i^a, '®tft ^farc^ i^^ca, ^a 

^a m sRua ^^atr^ i 
^tat^a g^f^faa »i*ia f^a^l ’aai 

^tatc^ I 

—^ff c^5f «f7aair ai ^a- 

’r^5|?r c^fsr Tfc=r ^t«al ata, 

a^c»i ^t^a 3Taa faa''ta*i a^a aa i 4i^ 

ca ^ ^tca mai 
a=3j? fw.^ 4ia^ 'ffaa 'siaai ^r^- 

^zkfi afaa'-j'ci^a wz^ a*^< faaf^® ^^aTcf, 
^t?1 f^ian aca i ca 

«iTa^ ’ft'sai artca, ca'sr«ica ca aaia ^ 
c®\cntf^a ♦rfaa^s'sf atfais a^atfa^i. ca^ 
^acaa \f^ ^^ca i 

“l^ =rtaa h^tfaa «fata acaa ca. 
atf^atf? fa^acaa arw ca ^laa ?itc?f, 
ataa 'ojarc’a't’ta atfc*ta'l aa ^racaa 
af?^ fafaai ata i 4)|«tca sr^f^c^ 
atfaatf^ faeacaa aaa atfnai cal ^tcaa 
aaa faalraa a'sa ^ai ^a i 

tsfcaa 

’fejfaf’ratl^ « aa»caa ^ra 

f^al'aant,^^ cal ^tcaa ^ta^Nai a"^c# 
«raf|« ^'sai ata i c’Fta ^tcaa ^ta?t«ai 
f^ataa afac^ atfaca a[|c« cal 
■^twa aaa fa«(Taa« a«a aa i 

c®3rf®5r®t^ dilaaif^c'® aaa 

faa'tart catlta^fB«tca aaa aaa taa^taa 
(Absolute dating) a®a ^a I 

c^^fea naa1t!»f^a af^ faf^araa 
s^ta atataa®: '«ia~'sftaa«ata ai 
atlca^a atai «rafta ^ai i?a i c^^fea 
aatcafa fa^caa ac«r ac«p ^?ta naat^^fa 
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fiiirstfw ^ ^sstcir^ 'cwwr 


?5*rt«f?® ««rti:^ i c^ mm 

c®'^%!r ’T^^ri’F 

’tiftKs sit^p 

^ I ’fC^5i«lt9 

C15^f3P5 ■^F^^ 

f%<ll 5^51 I <4^ nf^tC^T 

c^^fsF? I 

c^t=r *t5fti:<^?r »it^^ 

cm^ c^ <£[^13 n?fK ^fc^, '^rtsiTcw^ 
C’FtJ^'S JTM’f (O-time) 

c»T^ £r'2:^^i ’t*)^ 

<silT^ I ®r^-'Sf^f^C® 

12 1 

'Sft’T'S 

4^fS fsif^ ^«^ni ^t?ii 

c^^f3f?l wsf I f^f^^tiS 

+ 5?t^c§tc^i?-i4- c«rtfei^ + 

I c*ft^t^?s*f 

®t^-^^t^c® nt?i*it“ff4^ 14 

aft^si«:a\ ’T^rre\® ^'9 I 

’iff® 

^pt9, ®^5r'ii^ ?Pt^5r ^t^-^j'-sft^c®? 

Jiff'S I 

®W5 *r^f f^fV«*l ^ffsc® 

I c’^r '^t*T 

•^'«^1 ^^iitf^»^, c»i^ T|t=« t^S 


fets? ^ I «i5?i[»t®fi:^ ^^9[ ^f%c?^i 

c?5? slt^'e ^tf?5f 

*ft%»(T‘i f%<!i ^51 I 
vffipt^ ^f%c?i8 nfa*it*f 

¥f<^i £rt^^ ^fiffSa ^fli 

I nl^'-^ta ^u\ 5F?ii 

«in 5,560 I »«l 

♦lyric's 50,000 

f^«fl5‘r ^ai n®a i uj^^tca ’T*?! f^^clacn 

C^ i^J{ 991 ?9, ^^91 100 12,000 

I 

C55ff%eTC^1J (Pleochroic halo) 
?[<m:5iti €l<a^l 
a*ii c^, c^^fm 

as'fi faf«Fa*i asca l '5it®\¥l a'^flsf^a fat-t^ ^i 

9^9{ lilt C9, c»r«f^ ^t5, 1419^ ’eri^^a 

a<faff5 91 afi?5 ’ffac^ ^rtra i 

<4lt '»H,»t«f91i:aF 9C3a 51>C5 

'«i*"r?5cn c?«ri 9 fa 1 <iit i^f^ta 

isita C®'!?f^919t (Pleochroic halo) I 'sj'il- 

4^’53**i T1C59 'Jit ^^fipfa 

«»i *tfa9«c^a ^c-n ^Tt^rc’^a ^f«9^9 

I Jl^fg ’ffaatl £1t«t^ 9319 

^f5c® 9^®^'l fafVa'i ac^, ^t^l % 9'an 1 
vnt^tra -41 ®tf^^1-a;s^ >£fw® apai 

^a I £f^caa faf^am aftat 

£fH^ t^a =^ai ^a 1 £ft«f^ nf«ai afa, 
'®tata ^®^i «ft^a'i a^ni trarta, iftfi 
®tf*iaf1-ai:s^ atf?a ^al i^a 1 mt 

'sit^ja'i a^ai rafafa*! ^T^a 

^ -sfascaa »fs(i atfta 

^pai ^ I 

^^f^rsi 'Q t%f«aiitc«ii* «Wt«— 

t^caf^atcaa na^if^ fa^taru^a 9pc*i 

’qr^an ’^*11 I '«iHfi ^'ti ^ 
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123-r ’rf, iiH 




f^f^t*l n^»lt«ll 

nTrc<« >n:«fT *nnrH^ ’Tf^ K5 

«f^cir9 

•ff^Tti^tiri «fCTt»r 

<smw[ «ic«fT d 'ft:^. 

^t?fir nfimK ’FT! 1 

f^^t*i ^*n 

f^f^5t*f ^ffsr nft*it*i sftfn^tfl n? ^nfi- 


T - 


88 He 


xlO® years. 


U+0-27 Th 

(JJJ^-2O0_j|^ t^«1- 


wc5f?r c^ *f?t< •ft'«it ’ll?, 

^JX9 »ft^tC^T C?^1 *tf«sit*t 

W^ ^1 cai®20 8_j|5 I c»i®3 0 6.^<]5 

c^cai f^mt^ «F5\''»ita (1) 

^ I «rhJ c^C3i 

^"•11 (2)-4fl »it«[tc^rr »nn i 


( 1 ) 

( 2 ) 


t = 1515 X 10 log ^ 
t - 46’2 X 10» log ^ 


1 + 1*58 


Pbsoe ^ 

U ) 


1 + 1*116 


Pb*08 > 

Thsaa J 


years 


years. 


nl n^f^a ’it^tcaj 31*15 f^a'isina c^'s-is^i *mf«a s^ti 

c»i®®°®Tr^l n?tt<a nfaatl •rft*(t*f 

apir ^51 araa *itf*fata *fa 

^^l3rf^?rt5f*C5T5 C?ai1 ^5 I 


(9[rs 


aoo 


C»l® 


aoT 


Au*=»® t - 1 

l39r“( Xu»*8t -1 ) 


years. 


(A= fa^sfsf ijav ) 


C»r38*° ^ 

ata =iaa naif^a nfaaf^^ atn i 
«tt^sT «tafca ^fecafsjalcaa 

jjji^ta I at»r-c"nafc$tfafetta 


«rat*( c»i®8®®-'iia *rfaat*r *it*ri a5» ^tats 
na caffe's c^fa^wt^t 'sut^itf^f^fcna atai 
c»!®®°®-c*F aHl aa 1 '«(^;na fecal's* 
¥^»ita ^itatiai »raa taa1f?r8 aa 1 


t « 15*15 X 10» log ^ 14-1*58 

^taita**-vf!a *tfaata atf^ai ^^''•ita c*p»ii 

c^^ffea 1 ^tana 
^■riTl *ta1< ai ait»if^ata fac« *ftca 1 ^a— 
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^40 AK r (Ag + AK) 

j^40 AK+Ag I e 

's isrf*r5tt*ra '«ng[«tr«— 
n?t< I f^m*r- 
|=if5fT(t*i Tn^ *rtc^ i 
^tai ’if^^itT 

>itf^5l C*F*11 

_ 6'2xlO''> „ Sr»’ 

0-6993 Rb«» 



c*!®=» 8 —f^^fS c»il 

^1 csps*®®, 

Caf®'«f«f^^ C91® (Radiogenic lead) a'Jll 
^ I «ttf?»( c»rH-«a 

206'« 207-<iifl 'Bi^ntc'^a ^rf?® 

^=»1 ^ftal «tvwa »r*ia 4fai 

art I 




arta « ajstsr «tt%a a® feflcwa caa'« 
artwrt atartfa^ ^arttra i 
«irttc?a caraa <3^ *« ■grti caaa a^caafs 
at^traa arti l^afa^ aca alw, ^fla- 
caiaa c®af% ^natlS ac^tiaa 

arti faafir® aa r 

ai^ ar*a artrtafaa fe’Ttatw 

««asT '^la C3!t%a nat< ai onaa cata 
fac-ta ikfin faaaa aca atra i at?a '« 
^tw «it%a caia a^^t=?^faa 

aata aa *ftaai caca •fla^ c^raffqra 
’Tata' aat« ’T^a anita i faa fef%‘f-cacaa 
at^taafaa ’rata a c’raf^a ’rai^s'aa*! Ji^a 
acata ’rt^ir^a ati»i i 

•aaa *r^ fe1%a-cataa ^attaarta f^sr 
Ga%a '«aa*5< ai^r^ra ’lata *tt«ai citca • 
»4| faa c«r?hi at^rtr ac^. (Auxin) 


f^atcaf*ia (Gibberelin) oia^ ’Tt^J^tfa- 
f^5l (Cytokinin) I ur^ caffta at<ltCi)a 

«rtc»irtai fif’Tta ^ta uia{5 ar^tcsra aai 

-^^ta®:^ 'ac’T nr^—art «r®ta ac*a 

fa*rat^. at ^flraa a ^fac® 
’rart^t at ara aa^ ^ cata aca atca i 
cats acw «tjta^fwa 'artfa® (Abscisic 
acid) ai a^rar*r aba i 

^tlcaa -rtalaatf^a artaatn faaaca 
•ill ac'rta^faa 'ffaal «aa*3;< i araa fS 
^affaa aitata oral c’fta. ABA-^a ^faai 
ac^a 'a’ta f®al8 ac^tcaa fanft® ; «r<ft«. 
^racata: ac^a ca^tca ^caa « 

^raic^ ’rart®l aca, ABA c’ratw §f«caa 

^ « ^fa catcaa w ’rataa aa i »iit 

•f^airtiat^ cafaaita cart ^;, afiiatai- 
29 I 
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«rtct ^f 5 r^C=(?r (Ethylene) ^«rt'® 

1 

«itcw feflWfl 

'SI '«ftC‘^ I ’®rt*Jtf??i 

'srWsm 

f«5t c«r^s sicqj I 


«1%5T 

cvfr^ cw 

«tf«f%^1 cif^i ^r[5, 

'ff^, sjrsm 'sfiRtJf, 'ar^tf^^ 

nstnr^tt i 

C’tC’F nt’B '«lf%=f n^'« 

i^rat»i-3-'Bfjt?:>if§4f ■oijtf^® ^ A A i 



tc'Qt»l-3-^jtT»if5^ ^Ttf^i® 


cwti c’tcii I «c*la 
r^Ct^ , 'ait’rt^'r!?tt^ 

T^Z^ { 'aiPHST'Of^ ttttll f’^STtr-r 

I 'oifr’f *(taFtil '»lt%^ 

^9C»l 5IWJ 

'»i’<r^i *« tt'sts 

C^ tt«f 'Stfl ?C»l 
^tfl*r s 


(1) c^t’B fttw. ^%:sT9 «r«t- 

!»?, c?<n tt? tt«ft3®f'5: 'stc’ra tt'si 
«r-r« « '«rs!^fs^'stt^ ‘«ttc» i 

'll? WZ^ (Herbicide) 

c^ tTff tt'sts fena ^a, 

c»il mzn^ tt®ta c»itn 

^tcaf; ff« cata ntr^a nt'si t'? « tr^1- 
'sfra 'sTc^a tf^ta ^ta 

iffam c^ict «!ttt^ 

a'w u£i| ^ffBcna c's’i=T tt^' 

^tfs'si (Tf<fi ata sii I 

(2) ’qfwcsia faaf^ata 

'St'^t'itf^ ^T'Stalfa'S 5^ I 

(3) c^ft c^t5( ^fscwa Tca^ 

«i5j2rcaf afia i 'tfwcJia 

®f«vr-(;fci^ i^a, 

3?ta*i lAA-^iia fafapata 'stai 

fafial ^a ai I 

aja^tt^a* c’Pi'5 't%caa 'sfta ujai# 
5i«ajata ^c®il—capita 

taftc^tn ac^ ai, caatca ^ifajcaa tt^tcar 
^f«c^ jf'i §^nffa ^ai ata i 

'sqf^caa ^ai aaa c?rajtci?i tHiia §na cast 
3Fal ^a. ^aa vuc^atca tf^tfa^'srca^ ct 
a*^ ara ^a^ ct? ^z«[ ttataa's; 
c^ta fafa atcv ai i 

a^afa n«t^a 6^< ^-fcaf aftntca 
ct%a ^c^ta «raa ^itfaf® ^a i aftntca 
ata»ftCl^ Gibberella fujikuroi atca 

«f^ta lajtcaFa atai ^9 catn '•f?- 

tast^T Bt^^tata taa ftatiafi^si 

^ai ca*ia ata ttt ^aitcfa wtai 



1970 .1 




wtartv ^ f^, 'stc?? ^*1511 c?«n 

cntf, iiast^iflwtv C5l? 

'« Ill’ll f?s>p c«rc5p 

^rtiTf 1938 >ft:3T 

«t»ri- 

C'ifC^ n?Kl5c^ 

>i^5f \5t« =^t»( f^^tc?- 

fii^ I 27f8 ’!=it'S' 

*iF<ii c’Tcifi >ii(:»fa >ic»fi ’T’lfir^ nfif^'s 
i^js5 f^?(tc?if^3f'srnfj]® GAfl I 



(ill *iwKl6 ^?ii 

93 ^ast^ BU33 *TB 5 { (Fermentation) 

I f3BtC3 

GAs '«in3H3 f^3tC3r»iCiR3 

■sif^ JiWat, 

'Str?? 3C3J «fg3 I ^»11 

3t3 Forget Me Not iRt*!’?' GA, 

aj3^ GAi 3J3^t3 RFC« 

^t3, GAb, GA 4 , GA« 

GA* 3J3?t9 ^9^ 3C3 =f1 I 

»J«P|C# 'Sff^si'S 

nF«5itt*r f^3tc3- 

f^5l C*fC3 


•rft« «if3*itc*i 

•ttC3 so 3C»T '®tr® ^ 313 stil *^’3' 
'str’nr -sH 3313 f^3tr3f»i®i 
*f?K 3J3l5t3 ^31 ^3, 

c?31 3t3, ^flC3a '« 'SfSJt^f 

^3 I ^38ft'?l3 

^0:^3 nt^t3 GA 3-43 3S?CT3 

;f3l 3J39t3 3t3C»T ^ti:^3 <<’9^1 

*fr33'^si C331 3t3. 3r33 

•£fC3t’t so ^?r1 i?3, ^1 'Olt^3 

Cspts? C?31 3t3 si1 | 

fW3lT3f*^:=f3 '3f^^^t3SF fa|s31 C3C3 

'SISSitsT ^31 =?3 C3, fiF3tr^ 

3tf3f^I3t f%f^tlS ^to3 ^F»1ST ^f5F3 ¥tr«f 
^it’ttrsn c3i:^ *{tc3, isi 

^3 I 3^*fC^ <1331 

cnt^, f%3ti:3f»|ST fefewf3C-r^33 
'9X ’l?t3^1 ^13, «r^J«f®Tt3 ^t3 

*tf33t*l ^f%3 nr’F »T?t33i' s?3 I ^C3 ^’fr 
"l#3l f%3tC3f»»Sf 3J3i^t3 3FC3 "15^313 

nf33t*f 3S31 -t‘|ajt^3 ^11^3 

^f%3 C^Caf'« r<Pg 3J3'91 ^1^831 C»rC» I 

^f%r33 ■^f%’T35t33f 'f'$*t3 C«r%3 ^C^fsf 
fCi^' ’^tlcfetf^f^sf I 1955 »ftC9J Cff%^ 
»ntrt3 DNA c3C^ sft^CsifB^ (Kinctin) 
STtC3 3t»rt3f^sF *l3t«f =V33f3 •f3 

f^rsf3 'Bftf3#r3 ^3 I ^t3tRF^J^3 
Tobacco callus C=ft3f3^t3rt^ (Cyto 
kinesis) ‘aj^FS' 3t»!t3f3(^ n^WfS »rgtf3t 
3W ‘03 C?'«31 ^3 RFt^lsifS^ | f%^ 

C3C^^ No-«ff^^tf*ri5 '=1*13 33: ^JlU5l33 
(Adenine) aft^3 3-W3f3SF *|'?t«f 
3^»i c?3, c3if^ «tc33 C3CV •rf<f¥r 
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^ [ 23 h IH »!W 1 


5Tt^cfetf¥f^5T =»t*)l5« ¥fl1 

fl v£i^ car%s ’rt«ftsi 

iNi-«f"r'Kts 

^at- 

=Tc*i 



^f«T-c<ftf >rtlc^tf¥^s( i/i^ nfir*itci 
<tc^ c^, ^tc?? '« »f=ft«‘ ^1 

1964 «l1xn 

c^tsf ‘9'irf ^?ti i[f f% I 

1964 >rtc»i c^t¥ 

f^^ltlBsr (Zeatin) sTlrq «ryf%«F 

^1 *^7 I 

?c?c^ I 
^^■hi 

f^i *t^^’P*r ¥?n ci i 
c^<n cntf, »Tt^c^tf%f5n:5W €r«tc^ «rtT*r»? 
«rt?f5 ^yi \ ff 

wTfl nfi*iti 

^ ^tl '« ^1%?t 


f^'is ^Vi I (Horticul¬ 
ture) «|f%ar «ii^^ C^*l^ ’’fPTftl 

^?I1 ^f, «15{«*r«tr5^ tffcuft 

^51 *rt^ I 

’Tttc^tf^1%=r c^5t=r # '« ff%c^ 

¥tij, 'e{Jt^f^f«¥^ 'orjtfn® 

«f«t4 



c-rc^ts« «r®lT5T ^ « 

fc« «riT^ I ^c^t=ri5c^ 

« »T5^t<8« yy 1965 ^rtc^i i 
^t^T. «it^» ^tcn»i 

aba-<« 5 'Brf^cTff •ft'Q^i cncfi 

♦ffhpt^ c^«, ABA ^ticini ¥*i« nt^i 

^t'?t^tf? ^fkvi c?5 ?f9| ^ 

^tfff'® I 

^f«?-aiT?[ ^Ifs? 

WC9, *f<« 

niwt? «rc5t«fiii 01^ 

faprt^^rtn c^rf^ *r"^«tc^ 
^tn, c>Tf^H ^fsfatrafT 
^«t^itaitii ’ftcw »itntRi y\i^ 
cH? 

^ c^ *t?t# 

f^i?n w xz^ I 





5t^ »(ta Ji5t=?H ’T:^^*frii 

C^^ai »«^f8 f bz^m I 

Sk? *it5jc^?r ^^5it?f *rti-f 

'®^ *IW =11 ^C»^« 
sum nfssjtci^ I s^sit^r 

c^cijff 'sfsc'^s 
*rfa5? '5r^«i 

wr?i celt vat^i I 

1962 sills nfs'sr?? ^s’sstl^s' 

« ^tfsn?tfs'3!l-’r^aFt« ai9tSft:“fS 

-ttf«*i<^trs srs^tcss f^s^s ‘U»it^ts 
c^fsr uqsF{5 srssfe 

mar «tf«fets ^z^^ i 

®ts^ ’iss'ts '®f5r^ ?rs 'atsms «rf*ic'® 
aft^s ♦f^t’Fi c¥ar «it<3r? 

sr^-M I «rT?ts ^sta 

*fa wtac'sa nts*it*rfa^ »rmta 
f®c?^a ®^a mtf^ ^tsi <jis^ 

€r«ft=r ®^a fsapJi ’rst'st^csa ^na vul 
c^ar ^rtfsT '«i<‘i a^sl 

?i I f®=T *itma *imj «tsma iff^®r 
’^sri 3itm ‘fl’flS ^ttara 

f5ift53( ^?ri i 

*3^1 <«fc^ 1963 »!tc*ia 2ic-r s»r®^a 

«f<r*r ^z^^ ^si 

scsf%»! I 

^ai ^tama ?f^‘r cat'll atmia 

^t^ata\ fai^ta -f^a mta^ 16 fSFc*itf*!^ta 
3 


fe’aca I <5^ta >fac5ca 

toaif ?mi, artantfB anm ^ra=^a ca\a^ 
fs^acaata ^na i -^fafla C5\a^ fa^amata 
^tt’Ftfsr aatmcaa ^faa ^aa lata 
amfe ^<^ra'a*t ca^ar 'jfV^la "aita caftat'« 

I 

^fafla fa^acaata ^aa caFt^i 

aftaai cacaf ^asitfa a^ ■oRfa^tiiaftc^a fai-ra 
'©ap? atam I afta*! '^larm at^aasm? 

^aa 9o cat^? 130 fa^mt- 
f*I^tcaa a^aj 4^15 Electrojet ai 
fifatf^® i^rs^ I <4^ fa^i’kmfc'^a 'aaa 

a^ atafifaf^tca fa^ta^al '«it^« a'fef®fca 
mm ^ius atcaa fa i ^fa^a 

»ita5t«ai ^^faa faat^a ^ fa?[i«>i:!stt®a 
ca DarfS ^^a^Jata"^ «i^a anim» ^1 
catafi i 

cahaf fa^acaata ^tm 'Jfafta cshas 
c^ ^at*ifa«tca ^a-^ta acam i 

'Jfaffa cehaf mma «f«ta 'srtata 'ita^ 
a5t»TNa^i cartati»!l 'fla^ 

a^a 'artmfa^ta ^•ra aracBca i 
'jfifala C5^a^ fa^a^aata f»a 

'Bja't^c-^a af%a 'srija^ 

‘am at^a^cq «ftaq 

afia I 

<aqa ¥tataa arm '^ata ^qca a^caaf-n’ 
fafmffaTJta «ia»q acam (»^ia 

^aft% ?mi ^taa*racqa F s?caa §nca ), 

ala ^a'wtfaf ^5{aqta^t< wa’^^i 
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I 

30 cw 200 f»c»!tr*i^tc«a 

'Bjsif'^qs. »?iT^ 

<fl5FS}tii ’>Jt«JJ*i I '«i^silS 

'si^csi?! fec«R^, "siNt? f fe*i fen-sr^'QPifl 


f^»l <<1^ I ’'1^1 <fll5 «rtil 3500 

f5Fr»iif^^tfl «»r 

cnw ‘AS ^flT ■stti 180 

f^c»it^T?t?r I 100 f^. R 

ac^fefg?; ^»Tttsri Payload-??^ '*^t«ft« 
30 ^^^ c»rtf^^ft*i ^t**t 

f^’f<5 ?Fra f%*i csin?f ^«1 Vi I 

C»ll CSIC^S C^ ?f^S( 

5tR ^rR5 ^|?ir«5 ¥C1|=?!5 



^I'ars^ c^oaf oi^ig tsi v ^ i 


•ffi5p5il-nc*«f?'« ^"1^5 I 

‘«^i5 

w I *fffl^?i5n 

^n^pi 5fi i^sitfl nc*?* 

Vz^ c?«i[t'e I 

1963 ^ftcsiw 21c»r =?c®T« l?i c^ar c«ri:^ 

«t««f*i c^ clt^ vi> c^i5 ’tHTl 
National Aeronautics 
and Space Administration =^1 NASA 
^tt*l Ttf I 


aftani '5f^«i ^z^ 

c^"t f^5 Vt I 

•1^1:15 c«paj 

nfz^t arttT I apt^r, c»Ttf«uai» 

®ft*ft=r «r^f« cTfcHii 
fSiarr^ai n^l’I't^tcf 

1967 3 lcn ‘‘I^t CHZ^ C^tf?% 

5itc*i ^{5 c^t?l V I 

^9 n«»'*r «i^n 
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fwr4*tfli--tiii5^ fi*i 51? 

r^jy^vf I 

^1 C*tZ^ «f^ ^5r ?r55 ifri ?'JcJfa srtT 
50 f^F- f*r. 9tr5j^»rt9 

^Z9 C^*f f^f 'slt^?t«Tl 

ntitrsn ^otw i ^tac^a C5?\^4^ at^a »rf«- 
catarata wear 'sta^ a^taN^ta 
ajtnaF '=rta?t«T!-’T^3Ft^ ^^a^tcaa 4fcat- 
fawta^ai •aicaaf faa acat 
^aftr»ia i ^Jt^a’r'« faata c^^a 'sita^teai 
^•t'St^'Sjara cata^ Automatic Picture 

Transmission System->fla ataj!!:*! 'jRa^a 
faf®a 'ai^c’aa a^ ^ta^ a^Mt’tJta igsita^ta® 
?n? ^fa ( srr®i5 srta 10 f^i:*^ifa'5taait^ 
«i^9i ^c? ) cat^t^caa cart^itatc's '«fta?t«?l 
c^^a »«ca i jra ifaa 

atarca ^tais a^tataca faa^^^a -^^r^ia ^aca 
atca« aacsea aa ^*5 cacaa "^caa 
aai nr?, ca ^{5 -^raa atrar 
nrfata ara aa caraa ^a-a i 
^tar'sa ?f*F«i-n1%a ca\^^ ata.3 'srsaaitraa 
5Ftr^^ 4raf ‘aais ^^raicn n*rj a^ai 

^z^ I 

*5al a^aka '«rtaat«ai 

ntaa*rl catif^Fcn nr? i I’Jta far-fa 
cokatfn^ ’aa’ikaa afk^r 

a^t^H ncaaata a^carfn®ta ^cafc? 
^ac^a -nata ail '^ail ^Paai nt’il 1968 
nkna c’tt?ta fara^ ®J^^I ca^srfSc? atla^raa 
^raa i 

1969 ntena 26c-t cT^alal t!ik^ 
ca^a atca «ii^f5 ara*t^a nala'ta ar^ni- 
af®^ ^a I a*k^a ac'f afratfa^ta 
«ta^a fawtal's tfii4latcaai 

ac^F'SlSc^F 'acac-i^ ^sfa afca*i i 3Ftc^a| 


atftrar ca^a arafCT>a «fcaiif^hr 
is^tatal ^«faa <4i’Ff5 ^aatat« t?k® 
at®! «l acarw, caatca naail ^tca a"':^'^" 
'®ka ®ta«la ataaaata at^tcar «atara^ 
^3faa aja’^tcaf nr? c^tai ?ra i 

aT^l»t atcaa«t1 

a^t^ta casa car^ ^ana® 70f5a« 
ca^ a?tal ar®^ a^t^Ftra atitrai near® 
'star^ SOfSaa ca^ ar^^c® 

at^Fraia arn rn’t?! nrari i acn^ «(nr^a 
atarra ^tac'sa ant^ta nraa*lta 
^cafarn nata^: istafS ®tcn ^tn ®ai 
ata I 4faa^:, ^<«1®traa 'ana^kaa aai 
fara 'araaatsraa ^f?i5tfag nfa^l ai 

■ataa <ija^ isf^^faaraa' (Neutral) nfa®! 
aacaf'sai a^n? i fa^a"®:,'f-cB^af 
faa'SFr^afa §na ca Electrojet al fa^Tv 
c?fr« «ratfn^ nr^n. ^ta arn ca^f 
« hnrfsn c«Fa aarai ncaaata nt® afa- 
5taai <i!a^ ca'iarnrna f^al-nf^ata arn 
awf® cara ca^fa fV«tca nfaaf^is nrs®, ®i 
anr^i^*! ®ai i ?ila®;, ata^a^raa ^nra<i 
va~|ftr^tP!pata '« caratf^ta 'aa»r« 
'ata?fa®i-a^^r® nraaai 
csntfsfaaira nranfe ca*?, farna nri 
aa'airatn earn fn nfaatra afa 
f^fnfa® nr^, ®ta nfaatn a^'^n nai i 
tai earn atn^ ca^nraa ataira taa^^ 
'ancaa ^ara aliaejraa ^«R%caa nia 
« nf®fa’Bi-a^ai't® an ^ai at' 
nai a^a ^rar® i arnr^a atata aatr^ 
^awffan "atata earn att“nff caa ®f?i 
fata 3 ® earn 60 fnratfa^tra 

aaia®! aaca atia can atni near® i 'nr<1 
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[ 23-r iin 


•I’f »!▼ fm 

JTtljtC’^T • 5!!%- 

f^fira 9!5Fj ac*r c^f^k^r nf® 

fvfSF f^fa arat's ^cani i 
^sta^a fawt^ai 'sitasra'Qr’ia 
«f?f^ « ?fis{’T^<a'taa ^rcaa^rta at^^a 

*lt*ata Ftf^ca Electronion probe, Plasma 
roise probe. Ultraviolet detector <iia^ 

Ion mass-spectrometer ’^a 

♦rtl^cacf 5TI 

^-cfW^ f^wa^fa ^na f<?iT«>rak^a 
ina^ ?tf«fafa aaiai »T<'5fc^a 
fecWCfl ac^tfea a^ai Proton Precession 
Magnetometer m ’Ttik=^1 ^catf f 

c’tc^p. *!l9ta 105 fVcsitfa^ta ^*rca 
fa5r<>is5!T^ ’TC^tss a<f- 

ff r^tr*i^ta c^caf 5^10 ^rtf^atcaa *i« i 
^^Pr'3k«? ^la «rcac"fa atlla 

3It5T*l^a, ssrtf^ifaas^ta Smithsonian Astro- 
physical Observatory-a ^ZW ’T^catf^^ta 
?«r a^a aca «it:9it^a1%a ’Tt^tcar 
apfea 9rf®aa ’i^caa'caa atrs? 

arar^ i viil ;^t^a ^fsF afal artiF 

’jfa^a 'sikai tii?rtal5 c^ar cw I 

caftsa ^c«jja »ft?kaj 

^fa^a ca*® ^ta cF^tata 

8rJtfaf«5F *rfaat*t (Geodesy ^ka 
fa®t5(atc^a ai faaaa^) fsra''taa ?ai taa^ 
^fV^a c^iira nfat^if^c^ ^ta-sfiia 
'a'Nt? (Co-ordinates) 4tta f%'§'»!'3ka 
15 fsi^kaa^ 5^51 fagif^a ^rctf f^<a a^ai 
»i«a I vfl«ka <0111311 

afcaa^ ^ar cac^ ca. 

fa'®t«tcaa ak? faatrkaa faa^a^ 


a?^^cfea ’jf^a'la cwzm 90 fafeta 

vkf acacf OFt®tcaa 

Fitcac«ia ^a^ita ^a^CTSja 

afaata 140 fa^tcaa i 

1962 >rk9i a«[t^k-t X-af^ fa<aaarta^ 
^“s^c^a 'Oftfaata c^tl^fa’sta ar’fc^ 

ncaaai'C’f® ^ra facaf«sa 1 

<5^ aft^a ai? ^a‘31 i:acal cf\^ arkataF ai 
caf®«-^aar f^^fs ^z^ c?ai ak ai 1 1963 
JTk*ia atta "oikaatakaa Physical 

Research Laboratory ^iia* C^tf¥^ 

Institute of Space and Aeron¬ 
autical Science, X-aftr c^sfTtfsfaari faaca 
(iiasIS arkaF*! <21^*1 as'ca I SCO-X-I, 
Centaurus-X-2 <iia«v TAU-X-1 
5?^fai cac^a fn’f? X-af^a ^fa^ita "« 
at3fi f^aiacaa fa^k a**?! caVa- 

ska acaf^ asraa i c’TWca'a 

'ofl’5Fk"ta 05^ *ftata‘l *ffca^®l ai '^a^r*ta 
a^at« ^tajnjt ftsi 1 

SCO-X-l c<acar fiffs 'Oikaitv <6 

X-af%a ataja^ta ’ftaMfa^p 'oilfa^Pta 
vaata wcsr »R«f ^ac^a c^akt^aftat*! 
ataaf^a'«cfefcwjtf^Hsatfaa^ ataaf^a 
caca? aara atai 1 atcar atcar^ »iaira^ 
at^^ ^^C'sfWa atal aa'sgfS c^zw X-aftra 
fafacaa nfaak ^racaa >rt«f cac’f 

ffwtca *ffaaf^<5 i^cv, ^ta fe*ra*awa at'M 
^ai^ I 

^mift t^w?l ^f^iwart 

c^car afcaa fafw n^a*!- 

raa^Affa na wcs arrat'sa 

a^t^tt acaaata ca'cai aF<iai?l 

•ak«i ^ai ^tacfi «a^ sf^at^a aaw'sa 
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«r«tt^ »i^—«rcii- 

»I«aft*i ^®fa5 ^t*rtcfl 

*5^ 4^|s lafSf^ijai mK 

c‘!rt<F 3ff3*r §<5sC^n*i ^fsi 

?rtr^ (iivj(tar nf’SJi i ^Z9\ 

nf^*i «rt*f5r ^n?j 

C^ 1760 C^C’T ’Sjfl c»i^ 

ff%3r cifc^ 

5»i I c's^:?! 

^fCJS ftC*r 'Sfffl 

isr?*! 3FS1 

«55 f?C^, Wl^ 1760 

f^c»itf*(^fai’?^ c^’T '5rtnsii-^T*tr^? '6C??f 

c«rc^w >fc«r nU^ i 

T«nc^^j ^1^- 

aRsia 'BTt? 4^1? ^taf 5c«il— 

»rt>5tr^T ^tiic^a c*(\=5^ 

tlilC'r?! ‘2[5T«t?c^ 

«itWl I ’fC®! ^it^tC^fil 

*if«*itt*i 

'i|5f <ii^t=fi f^'ta i 

^1 c^zm n^’fi-f^^l’Ftij *t«JT f»ra 

<ft?1t •lt'» 

^IJZ^ I 

ff^*f ’Tf^*t''*r 

c^jy ’fC'? 

C'et'il ^c*r I if '®t^j?r 

*iti[tt’ii ^f^*i Tt^t^ 


’iffll I 

NASA-s sfcif 

'sit^r^^l 1972 *rt^t*(tf% sfNt? 

§*[5 

35,900 

^^IB ffuH ^n'2t^ 

«« ^in^tcaa JT*=^< 
c?c^ I 

ff^*f 3T=^ srWt« ^ncfl 

<ii5?r^ f?a^tc<r 'or^’^tsi c^«n 

^fc’r I 

^’f'sr^lBfl faic’itsa ^iB ^1? 

synchronous T1 

^n<af?fB9 5 iNji»( *ic«(r '«?|% 

f^^ss cflf®Q « C^f^r^Jjaf C^f^ttC^ir 

’Tc^ *it«i:^ I 

«igfet=^c^ c^PT^t ^tc^T c<Tkf 

cvf^ta c^ f«c»^ cNciffl «rc?tBf=« 

'Jir^caj c^ ^tar ^9\i^ i ^ic*!^- 

?tc«r, 3Tc«r 

c^tnic^tn “?t*fc=(« ar:® c-pi? «rf^fei 
^1 ®rfc*it5J ^n-si^lBa 

'si^kifc^ c*fhw 

c^f:^ I 

1973 jf+tfi «r^ |ffa[*i 

^^11 ^*far^{B9 ^tflfB 

’jf'trt 5tntwi ^n- 

«lt<(t^fB?r 'safST 30 

*1^ 4^^ C^t¥ 400 

4^tB ^«tB 
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23«t ll*r 


•ffsw*n is»fr^ 1 fe*f- 

^tf4f 

f^flicTs ^nc^t?!' '^i5»i ^!s*ftf^ 

’T^aFt« »n:^^*ii 

^?t^t“r-^t5T c^tar I 

?»rc^« c"tna 1980 »rt»f 

5TNtvr ^<3r»rf« c^ 

«rtir 1200 r¥c»it'3rit*( 
«f®« '« c^wi- 


c?t»f fffai*i fe*f«5f?r^ 

35,900 f%C9itf*i^?tf 

f^iwt^ai I '6^ ifC^ (Jl^ synchronous 
?fa[si ^*f4T? 3T*ICI 

wt^ints '«r^’?t5T ^5115 c?«ri i 

sf5t<Ft*r-f^®fr5r ^c*i^ 

W’T. c»T "sitsiai 


C%T^ 


>jwi c^^atBr nfafs^ =?N i 
»i^aj ‘aa (^sifSaa^l 'sifayr^affvr^ i 
C*fatC'^a 5;ti( Allium cepa, 

(life f»i^ n^atraa 1 (na 

ajar^tsi ’aaifittiFT I ^aftal '« 

'f*iaT*Tt’TCla '®(aii: 9 i '6 ■sitb^sraFt^i c'«fcaf >iia 
5 ta ^a «it»rcw i c^fatw ^f^^a 

«rta 3 i<ia^ «iajta-~tai-ta ^la 
laa Ma ^a i «ta^ac^ fe««*fa «rata 

^rata Tt^a acai c’fatw ^^fe fafai 
«ffafta ^a ^tz^ i 'aifasfta’n ataj- 
araaia aw c«fat«f ^affe '«i^n i 

ati, at^a f^^ai t®taa ^aftali^ infe 
aia« «ftat^^ai ^a^tata "ata '« ata 
c*fatwa faaw cat i 

c<!aUafa fe*t«Ptfa^l—c*fat«f t^catc’la 

(ii^fe '9\t\ 'e^a I cPta ^a^a asai, cBta fvrca 
af«i n^, f«p^ai c5tuaa a^ra at'«ai, 

C5ta 9\t»i ^'«ai '« H|fe n^i «f^f^ cata 
c*fataf fen-ta aFca i a^tc^i ai atcat 


cttata (ii^fe ’aca ftfaca caca 

cetcaa c^ta catcaa c^aa '«fHfj atc^ ai 
>aa^ cetcaa ffa; nta i 

(ota ataata c-^at^ fea^t?r i 
c^^atar flatcata a^ca (Ucaca^ gjaa vcai 
ca aa faif® ?a, f jsia'^ a;c^a a^f^- 
?ptaaf i^at^sfac^ wa ’Fca '"aaai <^'?»faa 
’^tapaiaa '«ita?i ija «Fca i ^aa a^ca « 
^aa^a ^at^,>^sr ^a ^la^ aafla^l at® 
a^ca I a^r® sra ajt®atai atfaata 
f6ff¥«.a^ avaj a^cacta ca, afa 2 f®ja 
(nafe ^ca c^at'sf fefaca ata. ®ttca ca 
aaa's at® ai atf®a eaten ^nca ai i 

c^atcara «ita diafe ^a ^a> 

'sia»ca (Atna^tca at-aa ^tapaeaa fa^ca? 
na ajai^ta i afa caffe «r®Tt '^’ffe aea 
c^atw ata, ®ca ca ''i^-aa ^fapacaa 

*4atcataf^ faat^ Ifefafe, tfaata 
^itfe^¥Jta ^afefefeg, afn^t®1-35 
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'»ics>i^a atafi. afr 

atca c*Tat^ att^—^-><5 
«rtaR*i df^ia atai ati i caai 

at:^ ca, naa ori-r atatar^ ^tap- 
awa car^ a^fi atata c^atar 
atsjcaa naa a^ a^ ^t«p an i 

HatC'sfa aac^ca a? aji ( ata aaa ^aaa'e 
«im:a^ sftna ai) ^attn ^aa 
fapil "^taai i wtcaa, Rata 

afat^ c^ca at'sai ^catt’ta 
4^f5 ^?r^a ^taa i a^afat^ ^taata ?ptcar 
^t?^a ^aaraRj ^•rtata aFt^Ra 
(Fibrin) I tii1^ ’^^ta ai5 Rfaa. al 

ac'S'a c^ta®Rc^ faca aca ataa? 

"ssTta map fit^Pta ca'traa a^iatRista a'S'caF 
sfat^ ^tata l ^tataa^: -fl^na aiaj ml a^g; 

afatl ^faata ast^r aa I aptaril 

ca^ c»rc»i a's* atlca cafaca mr^r 

I fai »f?ti:aa Rai-§nRata aw 
afl vtlRa a^ sratl ^taata aptaf 
ajta« ^ra na, cal watl-^tal a^gj 

^Wfa^ ags aatacaa an aai a^ca caa 
ma^ ? 5 <«fnc'«a ^aa «faa atc*fa a?|5 ^ca i 
mitl »jT(tatcaa ma'lS ^ta«i i c^fatcspa 
^faafi ^cai, mf5 sfatMtai acg^a ’Ptaa 
^t|Ra:¥ ^tlRcatatlfa^r (Fibrinolysis) 

^«fK ^aa a^ca caa, atc^ watl ags's 
a^a^rttag aca ata ma^ acg^a sat^a 'qtata 
^Wfaar ^ca 'eci i sftw mall a^f« 
«rFfag aitcw, a<ra cata cat'fta atcaa Rata 
araj ag* a?atl <tca, gttaf c’fpTcsta 
^a¥ta^ atin atfaca c^tai fa ( ml “^ar aia 
Rasta «tag*la fawt^—®t: ma. m=r. «?t, 
^tfl.cffnlan ma'^ m. aagta 1966 »itia 


5»l^«raa ^tfavta a^a ca, atcga 

ac«r c^atsf cata gta ^ftat’h’f at«atca 
cat%a ar^ afag gatl c^aat^ai gra 
c^i atal. tnai pptlRna ag* watl 
^taata a'agt'® apfaca caa ’q'ft^ atlRcaa 
isaa fca atata «faFai aatfag gca i 
ma na ®t: caaa g ^ta affs^ai ^twi 
c’^atsf 'e Rff c«!atst Rea 'Bjtag ^tg 
asjaa ma^ caata ca. aeg^a ^IfgraRtl- 
Rraa asa^t gtan c'fpte^a 'arta« ca^ 
afaatn ^tcf I 

c«TatCifa arat 'atcf 3331 c’af^t^a 
a?t«f«R (Essential oils), Allypropyl, 
Disulphide, Catechols, Thiopropione- 
aldehyde, Protocatechuic acid, Thio¬ 
cyanates ma^ fif ’FiRRata, ppRata, 

c»iH ma^ RItfaa 1 masRa aiai c^t^ife 
al cafR'«R ml ^tlRcaRtlRa aatfa® 
faata gfai, gi maag 'ftai a®a fa R 1 
^tai c’te^i cal Rffaafg Real catena 
«ttag gtai ^gfa ^al >rga f eg *ttca i 

gtfc^i cf<ri atiif ca, ss^at^taa nc^g 
c^fatsF ma 15 facia ^lfta\ 1?H i ■sre^j^ 
^cat% at cstatcaa cat% ^r^jf Rgli 
aca «taFl c«f8tw ai c'fatR 'oraai c^faR 
Rai ata ('sia’9 cicia ^ta'fi anr) gtfci 
^^c«icna fiR 'sftapai dc^RsliRRg 
at^cg itacaa t «rgjf c^atw ^^catria 

ca c^ta end^ ^111*1 Rcaa 

ca^l! a^ptataar 1 

RR^ata ci't® c^tatesfa 'srtag «rcaa 
aiafta caai ata 1 Rea Rea c^Rtcifa 
«rta« «ieaaF ga ^tfaf« fc^f 1 «itatia, 
afa, laiEcagi «r^g cateag c^faRt gfa 
aRt aea 1 





'^c^a «f<ra *f^- 

^tcna ^c^iaf fVgt ^fNtr^fa ^rc’ttBira 

ara i acsr ^a, «?tatcaa 
^ «rtTrc-ra fantwtC’F ca^r 

fa*sia^a '«ita ciraa i 

a'aa faata caa, caa catari ata— 
aijt^ca 'Bfta <jfaa*t^ aa, ^ta^ 

ai?^sia a« ami—^t^traa &fa, atf% 
atPr ^taii, faffeaj ^i^tfail, «rta^ii cacaa 
fan^f^^s itatna ^^rtfa i "sit^tcaa 
c^fjtf^iisfiia aiaj citafS c^al5 

faasr®, citafB ai faffa^ ^a c^tafBc^ 

wfata ara aa caa fia, faa*^ i ca®f^ 
fa^fafe afra i^:a, ic»[i ^tai, '«rra 

ca«fii fia f^aa i^ta, icsii '®raai 

fe<t«ari I (srcia ’r^an "sia® caat aa— 
aftata a:ar ‘aaa ^flcaa a^ait aaiS. 
ffv ^tata JT^ajta cita *rniatn ^ai 
aa—»itai ’#tata'« '®r‘i c-ra a^ai alia ai i 
■acaa am ^:9i7 calB 

'ortatcaa ^:a, cafS 

ii»ti '^faa^a •aiarai »ra»\ 

cwTtf«iatfta ataj ^tatcaa fa^fe^a 
«ff®ca^ I ttac^ afa'® «rtaai aacpca 
^tria «rf®ta'?t a»?fi—caca^ 
^ta qaa «rta feaafg[«t itata 

at^c«ia aa i atc^a ^itatca &la aacaca 
caatc^« «ta fVaa i 'BT«r 

«al ^ttai ^ta faara aa, v^a «itc*n tfcaa 
ara aca^ ^c»rta 


a#a aka i *yPfa^ caca Skaa aai 
'»i?ai ami—Bt^faai a?laa aca 
a^ata aaca 'sraa? acar? aai imi i 
'jfa^ caca ajc^a a^ ^aa «rta 9 catl5 
30 aa at^a i tra ’jfa^ta c^ra ^tatca 
cit^—'^faata «rta «iiiF-5^<t^"l, fai *?# 
<jfaa*ta ma «ita^ca 13 aa' '©a a^, 
a^cla cac^a a:aj ^fafta a^ 13 aa 
faat^ata a^fas 'aatatca ita cac« atca i 
’jfaat caca ai ?ca «itci aca^ ’^^ca 
cit^ caai ata—'BJtaca faa 
'atatcaa aa tafi ’?a <iiifaca caaa 
«rtatcaa ’jfa^a c^afa «itatcaa 

aaa a^i—'=rtatcaa ii^aaatacaa aaa 
aacaa afe* ^a^ aa1:2raata ^a i 
'91^ ^fa^a feaa^ ca “?c1a ^tfaa^j, 
aa—aa^ caVaafa®' acaci "sta faata 

^T'sta I aalB <afi ^a^ ^tcaa Saiati 
(a'^catfe 31i8) a «r^f^ faca 

alt^c^a c^FtlS c^ll8 at^a ^c^ ca 
caVaaraa fa^®, ^ta acar ^wwm 

aat^ I ^ta fa^ja a?tfcfa -arfaifa 

^ta "^Ifea «rtfa cac? «rfaata 

«raf^a ica ^acii =^caa fa<a(a afva 
atatsf '=rH at's vca^ icaci 

w aspj&raai, 'aaf^as ^aana ataia 'Oa^ 
faflai ^a'a^l 'e apa-'^^ca imi aa« i 
'ita « ^tcata maata ’jPra^i c«rmi 

* fa. Pr. <41 a- ^ta. i?rfi—5, *a^- 

*rtf%ita ( 
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«rNf5r«F 

^tC»l ^fS'« uq?r^ 

^c»rcf «qt f^?it& ^"*1? I 
ttvf 

^tc=T—^13 f^F3*r c^5i=r ^t3 

CT«f1 =?1 C^t^T f?JT, C^5{f^ ^r«r^« 
^t3tt3 ^t3 3t3^3 ^3- 

m fkn^ 3tl3 I 

^t*f ^13 ^3^13 

'^3^3131—•^tC»^t3 'Cf®t:3 ^l^tC3 
^13 «It3 '®tt*f3 '«3^t:3 ^C3 

3tC3 C^T 5Cl=? *!t'»®t^f3 I 

C3 f33t^ ^<r. 3t3 ^«15^t3 

^i:3^ ’is, Sft3l C’tC^—C^^ 

C’P'T^ C’l\3C33 

>r3t^=f =53 I ’?t<3 f33#—^t3 

C5I3'e 3^ f<3t«f ^3C1 3^ti:t¥3 

c^rc^ 3t]:*r3 

C3'?r I C»l«T91C3f «5t33l 3t^ 31 ®t3’F1 1 

«1336 »13 ^13=^11 C3 '55C<3 CB:C3 '<3^ C3»tt 
^1 =13, ^C3 C3>?t3 ^tn ^t35?t| -^C^S 
CFa 35p—^t3 C^a'Q ^^3 I «13S 
f^\3l 35|?^ C^t3^, =13 ^t3^tl 3C3C^ ’jf33°^ 
C<C^ 31? ^C3, «it3 '®tC33 ^^3jt3« C^Ft^ =ft3l 

Oht I ^tf*l CetC^t «lt^tl*f 7 ^t«ttt33 
*r^.^t3^1 CS^^ *lt'«3l 3f3 I 3fJt%iFtf^3t3 
nTtl»\t3tC33 3tl3 5ltft^3T 10 

C^tl53 3^ ^t3^1 ^Mt53 l[i:3 «3tC^I 
«it3Fti:"t3 «itr»itiFf5at f^c^i *rfi?t3 

^t3« ^3^ C3«fll 'ait3l3 ‘4133 'SIC3^ 

iStWft'Q C3®^ f3’2r«—413? ^tt*l W.^ 
3^c»1 '41<r3 f3t3 C’tc^ I 

f3l‘«t ^t3^t3 *T^3J1 f3<3 

^31 »r5J^ I 

3p|=^»T iSt3¥t3J^3 =T^<frt3 f^»rt3 %3 


'St^ ^3**113 l?i:3 3i:»ir3=T C3, ^f^^3 »T3« 
SfNs 3^ WCllf, 33<3l' 

f3tlf ®t33't3 3^3Tt'« «rr=131>1 Cl)3f3 I 

3tC3t^, '®t33ft3tPr C333 'Binfl^, 
^|3f^ CifC^F ^tt33 ^3T« '«l^t3^3 I 

’«rt3tCif3 33CFC3 3'tC? 3C3i:f C3 ^t33tf8, 

i5t3 fflT 25,000,000,000,000 3t^C313 

3^ ; 3^f3 25 3tflft3 3t^»[ ^f^- 

3*^3 313r:^ 3 3:3'« ‘0^ '®t33'ti5:^ c^Vg:^® 

«tt3 1 33* 15 3t'3t3 31|3 3t3t3 I 

3^t:n3'i 5p®^t^ 3:^:^ f:i 5 3t3t«ft33 
3tf? f3C3 C^1 ^:33 ^31, 33 :f: 3 
3tl^C33 33 3 :3^ f3H 3tf?:3 f3:3« 

= 33:33 3:3T <41^ '$t3^tl83 ^tft^tfg 

“3131 3tr3 f3'3i ^:3f? ! un *r:33 

^t3^t!63 ^3T 3tl:^3 f^=Tt:3 3f3 

C^33 '5f^f33l ^t'S '^■t5?t3, ^3tf^ ^t3 n:33 
^t33FT'«f^3 ^3 If 3tl:913 «r^t“t ^31^ 

C3:3 1?33tf33 «lt3 '»!•« 3't¥:3 31 I ‘flt 

«I^f33t3 TO f3®t^3l ‘®t3^t'Sf^3 13? 
f3f3 3*3:^ in? »ft?t3T 

f^:3:^3 I c»r 3tn?t1^ '«rt:»it3 nf® i 

Sjtai ‘«3f C»i:^:'«t ^1:^11 l »13' 86 ?taft3 

3t^«i 13? ?3:^ ■nt:31 ‘H? 

c=t:=f^ 'B[t:3l 315^1 ^3 C33, 'Si ^Tn 

C3^ 11:33 f^f3:33 13? 3^3313 

’Ft:af 3J3?t3 3'31 3t3, TO 'SfC?? 53? 
«f^:-t3 C3*(3 »1?ar ?3, 

181:33 53:?3 ^1331*1 iF33t3 3Jt*ft:3'e ^f331 
?3I 3f?t^ 331 3riFI C?:3s 

3^ C3 9 C^tjS 30 »1^ 3t^»l 1:3 3 : 3 :?, 
C>1 53? 3t3 «lt:»lt3 =ft*riFt1^C?> Slt^mt?, 
TO ^:^3 13? i|tl?t:3 1511^ 33t:»ltv- 

f^f^:^3 lt3tw f%l C3^ I 151:3 13- 

CFC3 f3?:^3 I8t33n—C«rtf3ff3l Ci:^t3t^, 
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wm 25 

^t?f ‘'i'2 «itCflt^- 

>3^C=V« (Sirius) ftftC’r, 87 

'»r'tT»it^-^ifs I «ii?i n?r '■rta'« 'sicst^f 
? mW, f^ C=^®f^9 5F^1 

^9\irs c^9[ c*l^ ’F^II 5I1 

C^t5( f?5T I X5t^ »f?rC5t? 1C55 '®t?t^tiB5 
??m uq^rtr^ 5?9if^ i ^i«ii 

11 c?t}5'®it:*it^-^f?[ I c^f«fi 

«itftt-t?i cftfe efiftcns sf^ 

«fl*itt??f tt^ ^1 «fac^ c’tc®!, 

rs^ c^ \nf ?c?r^ 

^1 s«f. ^tc^a •fa’^caa jfr^rj's 
ajaat^i I 

^ta^t«f«ra fat'aa 5F<1 f^a 

uisfIS ca«r *i5?ta af^t« Jirsf ( ^1I| 
ca '®taaf^tf5c?F 'srt’iai -sr^j^ ^aft, 
asi ca sT^T ^ilaFtina 

f^tsr ^at^—^ta f^paa >«*fa =Fai 

a»ii ai I ^ac^1 'Bftaa' «itca^ 

c»r ^ta’FtfB aa^»r ?ca cai^, ai ^a 
c^ta faatatl ca^—s^cq cal5 i?ai^ 

maa ^aai «Ttca^ ^ca c^rcst i 

aapta ajtata aiai, ^azaa 

«rr^ ^a ^tc^aa »<iaa« 

^tatiaa ^(& cac^ a;c^ fwc^ ntca fa i 
^ra facaa afar»j| caai ata, «it“5< 
a[ata c'®aa fag cal i aacsw ^tcaa ^taai 
c«ftf%rai cac^tatl-'oa afatt aai at^a i aca 
¥ai at^, 4 a^a ^tca ca^ta ataca cal 
^taatl5 aa^a an caca i «itatc?a ata caca 
m acai 4*2 •itiai aaa; 4*2 

aaa «rrcn c«ifafai cac^tatl «itatcaa ^a 


[ 23 al. iin a^ajj 

ca faaa af^ca, cal faaa cacar« i 
aa* 86 afwta atia caca gcfe ’®itai at?« 
<jRflciJ c’^Vfc^ asta aaa ataca ' 

4'2 aaa i ^taat«faa ^taal wtac^ 

atfa ^tcwa «itcata ^caj I atc«?l c«ltfafai 
cac^tatl aa^a aata aaa ca caa ’Bitcat^F- 
af%f5 ’iffa^c'® ati^car^, ’’atatcaa astcip 
'atai^ ^ta ataca 4 2 a^a i a^tcsrl 'sta 
aa'.a ^ata a^ata 4 a^a ara€ 'ataai aptac^ 
ntacai al, 'wtacai 4 a^caa 'ata'e «(ta 
«it?tl ata aca i atc^l 4 a^a «itca 
«R^a ?ca« ^tca 'siiaai caac^ ara 

«itatca I cacar c^ta ^taa^i 10 aa^ 

^tcataf-ana ^ca acaci aaca ^art^ ^ca— 
faT^^cl, faaifetaftcaa ^^Wcatata aaa 
<jfa?ta fasaa ^ac^, ^aa cal 

'®taa'ti5 ca «itcai cal '«itcatl 

^taai aa 'Bit«f 'sr^sja' a^af^ i 

'sitcal acaf?, 'ata^ca “^fa^a 

CRa 13 a’sp m a^ ca aja, ^ta cBca'e 
'sttaa' a^, 'sicaap «ta^i a^t^rcaa 
faat^ ^ar^ i ^c^a ajta caatra 
8 aa* 65 ?rsfta atia, c^iatca jracBra a^ 
^taaftfBa ajtn ^cai 180 catfe atia i 
aajis: >11^15 atataa ^taan tt'?i «ita 

f^gl aa I «i 3 r ^ta^t^f^a g^iata- aja 
'sitatc^a 'ofcaas vtc^t «ftc^ ac^il 
'Bftaai ^ta^tajf^a cRa a'? cafa, 'sta 

'« «ittai "Bftaai ca^ ^ca ntl i fawf^- 
caaac«, «ita^ca—«iaa fip, ^ta astn 

'«'^^c«nja fa^ cacaP's ^na^fS atartfa aacaa 

^ta^1 at® I aqtata faaafac^a gaata ^al 

•?<, tal 'sraf^® ^ta^Fi, jratca taw's c^aa 
fantei aa, a^ptfawa «a^ «if^ a?w 
at®» ai fa’if^ ftita^tc^ '«J9( ^t'sta- 
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^?Ft"f ^il^til 

*ni*51 q^t'icwa 

c^ ^t?f*r<!r, ’Si^wir -t^ 
c^5T uq^ 

'53' *l'« 

tarots I 

>?t:^?[ atc'® '«ft«Ftc“t?i f^c=f ^t^t:«i 
c?«ri ^tff, ^t^tc“rir c«(c^ 

*it'«tta ^*ra f^ca '^a^fB 
ca^T «rtc« cn:^ i -ac^ itaH’t 
ai ^^ca^s^r's ’tJt«itf% i atf^ cetca 
c^^ita c*ic^a “(%- 

•ft^ ca^tir aa Tn^ c^rai atca, 

acacf atf-i atf-^ ’ataa'I i 
fawfi^'^c^a ataai, ^tat’fc'a lO 
caP'tfBa ci|tfe-a^ '^irafcaa =®taafi 
acaii I 'sjlaHc^ 'S)t*iai af^ 'HU^atca 
ca<fta5 cn«K c?«ti cac^i, ^tai- 

•faiB caa- liialB faat^ aaina a® “^faCtca^ 
cala afca acac^ i naaf fai-st *f<« 
4fta 'aaa 100 ca^tlB ^tarntaa aaita nr«ai 
c»fci I "si^asta atc^ ca itatnaiSc^ «itaai 
»itai 'aita^tt’a *i(aaTt^ ar^c^ caP(, '®ta 
^<iaff^ fac-ra ^\^ ca«ai ^cac^— 
atCT a^»i raf%«ca i 

faf%«caa ""itaTcaa 

‘^f'f^, ala ^ta'ia "aicaaf^ '®rt'5^ ’^tcsa 
aas I ^faa^ ca ^tat^fca 'sra^fa ^ac^— 
^f%«?:a ca^ ^fataafBa ^afai fai^a a^ca 
atcf I 'Bitafcaa sitatnalB, ata atcafa 
«j^»iiB c<ac«Ta a^ 5«^1, ^ta ait^ ^1*11 
10 ^t^ta c«ft{B «itc<it«F-aticaa a® i 
'sftfac^ c»ttt¥a ataai fst®t ca, ca^aar’t^^ 

><1 ^tifncaa c^c3f ^af^® I Pf^ '•f^ai 
«ffai cafcil cai ^aa c^ar cacf ii-?t^ta 


<ft5-*t’ c^tlB «rtc»it^-a^a ^ca acati? ‘fla^ 
ca\a8F’t«K|B'6 catcBt f^a aa, 
cacn -aanta^ atc^ I '«ra’® ®tamaa 

a^aci! a:c^a aaa «itacf «rta 225 
ca^t^ aa^a; fa^t^^ai ca '«f5i;ata 

^caa, '®tc® 200-300 c^tfB a^a 

'®ai caH ^!8a ca ajeai at^ffa, 
^aa cac^ '®Jtiaf ^ ^aa caca 
aaat? caca« 'ii^ata^ ata ^tat^caa 
ca'srlScjf <etwf^*f a^ac^ aa'a J^cac^ i 

'Bftatcaa 'at ^tahaiB, ata ajta 10 
^tsrta c^tlB ^tc»^t^-a^a, at^C’ia f^atca 
^ta aita ca ft'gtca—ca 
®ta «rta^a, a^cs? ataii a^ai ata ai» 
'Sftata aa^f fac*^ aa, tf^acart 

100 cafffB utatataa aaita nt aai caci?i 
^ta6 '«i^tai ^tataa acacf, ^ta faata 

c^ afaca ? ^tatacaa attca ca aa^a ^tataa 
acac^, ca^fac^ "Bitaai Caracas att 
a^^tfa^taicn i 'i 5 ^a“i a? faca 

liicaa carta{5caf caata cacaa 

a^, ca^talBc^ ^ifsata aafVa a^, '«rtata 
ca^tafS catctt aa, 'sicaa'ti fa’Ef®i 
fa^t^lcaa ac^, ca®fa ca'®fa 
ajt^a a*rtc«f at^isi 'oicac^a ac^ 
'<iai facBfai cafjtr«a'a aa, aftiitftf? ^ta^a 
'*afC9ita I '®if« "ff%"*tt^t ^a- 

fta'a as f^ca« 'acaa acai c^ta ^ta^ata 
aaita nt«ai ata fa i FafFa a^ al^tfa^t- 
a»f^t faaata^caa c^farea ^c*!C^ 

aacFca ca'it i -aai caa fa»tt»it¥ta 
nitcaa '^a'-aiffB Faf^—a«rttc?F a^^ a^ 
area \acf ^rPaata i fa^s a°^^tfaaFt«f*\a 
fasr^ carta ^efte^il ca^ i ^caa ^aartratc^fa 
atear 'aeaa caai ata aa caeaa 
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T?t^ 

*ii<i7 sitc^ir 5itc^ c^qf «ii^-j5^|5 
^«r ti ’F« flCKt? I ft’®? 

^\m cf? c«T, 'stm fti^c=nff ^t?r=*Fi- 
nt^ =Ji I 
csr:^ 

1 »j5p *1? I ^c?ra 

ftJ5tft^r©ft mt^ c^m ©5; ’sitr'it^F- 
ftcafa ’Tt^tC’iiT, c^©f© 10 c^tlS 

'»rtl»lt^-^^5 I 

'«rt*itc»r? «rr?r 

^c?f «itc^ I 
^C91iT, 

»?c*fi ftft’s c^tl^ c^tl^ I 

5c?i argci^ 

©tfl^t©ftr4f c^^ ftc»iftc"r ^^5 

c?«tl nU I 

fta 

«rrtc©,tft®1 ^t^l 

^tf >tc? 

^tci^ I ^n:©Jft®l '«rt*itc^? ftc^ 

^t^rri^ c»rc^© 200 »itlq 1 

«rt?i 'Bit’ifli c»Tr^c© 25 ijtarfs Nfl© 
ijcfl ^rff^ I nitc9it*it^?r?i ^- 
^’Sfl ^31 ftn c^ C^f^C? 

*tt«1I1 nil, ^tCTfl WT 
c’Tc^fc© 60 Jit^q c<«rc^ 

ic« I <<1^ =^^tft'<Pl ^1 

'81’®^ ft| ftsT '®fts ^t*ifll c^r^tc^ 
nt^ 5ii I «fC3' ^tai Bc»i ijtc^ 

'Bit^tr^r? ^t^?r ftr’iT^J c^ft; 

c^iz^, c<f ®1c^ ! 


C'tC^ ©tC^ C’Sf «f^5i ?rT5?ift5T ?5=ll 

^t? , CJT mw «i5sit5T c^, 

aFJrtn?^ Fc»!rfi 

ftc^T^ «FC3 Ciff«ri C’fCl c^, 150 c^tlS 
*ft? CPC? 

ft^n I 

srW^’Ftir m- 

ntf?a »TWc^r sf?t*ii:^ ^ 

^zw, ft’Jis© c^c'? 

=r^—^sr ftc^© acsc^ I «ftft, 

ft?r 5f?[, '8t*i=qgi5 IftcBf? C5(7F- 

vfc©i ^^?j, »jc<a Bt? 5(tc^r, «itf&c*i?j 

N? -ifcij I 

C^>IS( '8|f»f^%, 5T^afr?Jf ^3f 

f^cf, c^^f^ 'BTt^t^ '8rt5jtc?sr ^t?tnc'«r« 

ftcfl c’TC^t© 175 5it^»i c’rc’f 

ftj, c^ ’tjf^i *r?tc«fi? 

»I5f^^u« c’Tc^ c»r©ft© 

^tc^ra 5tft5can 1 

cac?r, ©1 '5rt*jai »j1^ ©ftft 

=ii I Sftiii c’fc^ c^, ^ra 

I ati? a^ a'? aara acaj^ ca 
faaiata ^1 aa, »ra?i nati^Ta 
acar aiaci^ ca T^tftT>si naaW—^aa fV, 
naatla a:aj« ca ^c?tfaf ^ ft^rva^fi 
acacil—ft^falal ©tt?a acai© c*fmfa 
nftcacna aaifa 1 c?ai ata, 

ftc’a c^ta f^a ca^ i ^rat^ Ba»9^—»Ta 

-eff^a 1 aa® fa*^ aaris caa ‘aa? 

'«ra?5a ’j?t i ^ta Fa*»i 

af©w, cam ffcaj^ c^t^-a^ ata^a a« 1 

0 
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<11^ OEf 

c’l cn '®t5 *ft5®fi 

^rWc^ra 'Bftt*T i 'srtir^=? 

igft^i cm^, ^U\ a, 

*lftf^r!f5 5TJt*T 260 C^tfe 

^r«ir^ =^i^3 5TJ(C? 
c^t!? ^tr«n *i?tf^it9f ■i)^ 

«rtr«a ^ta 

5»ita n^ c"fa ^ca ^lafatta 'sitatcwa '»it^faa' 
«ftatata ‘<c^ l ^tC''^^ aif«i cstca, 'jaa^-a"! 
ai <iia‘ <81^1 'artfa^fis caf®'«-'ja^t’fa acia 
»ft?ttaT a^tfarsja ca fa-ffariifa ^tfaea 'sitaai 
^1 caaa ^tatcaa ^=^atfa^ 

^ca, 'srnafac^ c^afa lal a^tfacaa atrar 
^tatcaa '»i%aca^ a^ca '«if^ a^rai, 

^55- iftca ^Nta *taa Baal’S t 
at^caa ayta-ataata f?9i fa-rta, 

«it^tcna ^ar-=5'<r-'5y^-a^3T <£r^f5 c®fitfsa:af 
<jfa^a C5^a a^' ac^i ca ^tac^ 'itca fa— 
aa, fatsfc^ cn ata^ acac^ caai ^a* 

f?t»T:a 'Sfta c«rk’5a c^ c^iac^ 

fajata ’ya va?fat^ ^ta wcsri ^cac^. 

^ta^ ^aa'tatc*^—awc^a fafa^ 1 
ataata a-ra^ ^tt c’l asiai 
’la'if farta c=^i?’^c»y acai^ i c^cac^, 
‘0^ tffaa’la 'stcaaua ^tca^ fatal \acf 
i5ir-'?l-<at?[-a’s?3i '^ita af^tfa^fl—«*)¥ a^ata 
«i1afft»ra ata'^a i 'oitw 

«itaai .f^ caaf^ ? a^tfa’^ c^l icaa aai, 
a^tfaf^a 'eifs ^^**1 aiacij ca 
c’l^a ^tal 'iia' ’itataa 'Si? wi '*atarcaa 

"tfa ^ta 

c^ca'e '»ica^ i catc^l ^ta ^tafata? 

ai, aa^ c*t facsfl mf^a wim 
«itftca *5?^ «ta csca c'sa -©a a^ i 


ffiar "Bitata c^aa faatl f%| aa— 
atartfa cntcafa ^ta^l ataf f «aafa 
■?t^a aata ^a^ ^ta cera c^T^-a^ «fta 10 
^t^a c5Ftl5 ^ta^i fata ^tati 
^tat*ra—attaa cat^ta;f6 ajta ^tai 17 
i^t'sfta c^t(5 'qttat^-ai^a i «ftata cj^I 
^tat’ftaa ’ywt'S ^a aa— 100 cft{5a a^ i 
100 c«^tlS ^tatna 260 c^tls 'srtt^tar- 
a^a ajttaa a^tfata i^f^ta «ittf 
faPf^ 3?ta, caa jji^taator ^taata ■^ar 
^’t’lCJ^a a^ I aatfataa ‘al fa-ft^y^l ^tl 
^tattaa cataaaj ^a a!, =^at^ 

•ftfa ai -sitaai ca fa-ttaa i cattfea §na nl 
^tai-ntaa 'eytattaa i 

a^ttsfl ‘^afa fa^a a^tfaf^a ataratta 
'sifattaa ^fa^a ^ra ca ca^Nta fnra ft'^ta, 
^1 ^isftaa i 

fassftaa 'sray^yf^a a^t«y caf^'e- 

asi «t'^f* «itfaatcaa ’Sj:^ ^ a'aay- 
csytc-^'s '«itatt?ra ^ratfa^ i?tat« i 'Bicaa^ 
fa^l 'Sftaai cwtaf^ f^'at "aytaaf 

'«at^« 'Sftaftaa ata catf i a^ta 
(iia'. a^aa ear ai ’^^ay^a ^ta, a^'^’a'^il ai 
af^ta. <Faa ^atf^ ^tattaa 

'Slta'H 3ftal 

fape^^ttal ca ’^ai aat^ ntcaa i fa^i 
'syfaf'^ ^fgi a1^^«tca aafv® '«ia'a» a^aa (na^ 
fa ^tta -ill a^tf^taa ^cat^ i c^ fa 
f 5 a«a, ai ^®ta a^ca ca N f^a ? <ii| 
faa ai a?tfaa fa n^a, at 'si^a ? cafe cafe 
acait«ta—faa 5 T^a‘« aa, =^f^ae aa—' 5 !^ 
cata cjy a^affa^ ^tal h«ic^ t aiitaifl 
cafe cafe atata^— 5 J 1 , ^ 9 , f5j-tta 

aca'e a^a—liiaata ’i^cfs^ ^aata 
'Statfa^ ^t®? I ca a^lalwa c^tt'® ail^ial 
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[ 23*r iiH 


WfiTRwfiT 


Of, c*rjr, cf 3T 

«ft9 c^s»^ ^1 c»f<ft?5i «it*itc»r?r 
WI3f ^nr^fs—C5¥1^ ^1 '«lt9f'« 

ntcfisr =111 c’Ffe ’iraiciJr, 


smw vhfi-?t^i—f^«F 

a?l^—59ICf ^tC»I I *Rv’T 

^IW, ^5^515, 

«t«f1-’t^t?l CW—«I11^ C5|^, 
c3fl, "Sits ^ 

=Tt9I *fCfl I 




*ic«(j'e 

c^tJj f> <ifa*itr*l 

ntCa, ^Jt^tf C^ltC’r^ 

^tii c^il^ ^i«n <<▼ f^t^ I 

9ftsT^ »ftf^ f^®stf! ^^’Sr C^tf ^?fC^ 
f*fc? SIC<(X 4^t5 

I n^ft< 

^ c^c^ c^f^or ^rtr’f 

cfltn«if« c¥tc5i?[ 

»it^t^T wn I oitn^ c^tc^ra 

<ftc? ? 

at’ttap^iorfl ^fz^ ^ c^tc^n ’tJ^i- 
*rwT f¥ ^ft^ii 

c»rc*fl[ n^8a1 c^z^ *ftctr «iia^ 

f^a^ora news's *ttca i 

’Wtfiica'tfiai faif^r^tcaa ^a- 

\st: ^Ifa ‘<ia>l5?;a%a s^'Tof 
^Jt^ta 'fallal ^t^at^r f^ca 
^aata 5ta-«fr5 (?=( *fca ^afBa c^ta nata*! 
^ca at»itafa^ *taU<a nta i 'tta 

ataii, ca a^ta^at^aF « »r^cat'8f¥ 

«ia m9 catn?^ ca^fcaa ^ffaafigas 


f f% aefe ^«a‘ ^ aaf?! ca>'ta c^cf atca^, cal 
a^a f^ata ca^ta 'e ^ia?c?a ffafa ^ca 
acacf atatafaar nat< i '®tij1^1 ^fit^ta 

catn^^ c^taa’ic^a 'Bf’at«tfa^ ^faia ^ca'a 
a^^ ata'C'® ^tca i 

atat^fa^ aaK aaMta catena 

f^fl^ata dia^ a^a ncaa Ifn'® facacf? i 
catn^l c¥tcaa afafl^ nr®tfaar c^tcaa 
^fai c^ta atatafaa^ ^atatcaa atatcaj 
a^ac^ ataca '«! ajtfl faa«a ^ai 
a®a ^ca i «i| ^ca catn^l 

c^ta'sfa c^c5 ntafaia sfc^ a^ya^at^^ 
at^ ai It® c®:aa '« a^cataf’F ®«a ca^ta 
aa^a at^tai ntea ai t 

^ nat< fV fV atatafa^F fentatta ntS®, 
®t 'iiaa'Q ®ftai ata fa i ®ts ^faa >^1 
«rac«r acnc^a ca, a®^^ aftai cnc^ ®tc® 
aca ^a, a^fS ca^ta C4tf5a «taai ^^aftla 
ntca i 

®ea nal^tntca cam cncf, ®tlatn- 
c^ta cnt¥ atntafa^ nat< 
aea facn nt®tfa^ cataa^c^a ntafaa^ 
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^ I (flfl <1? »1^«TI 
c^ti^if cwt^ (ii^^ 

'^fk^^'Q 157 5 f 11 

®t: ’t® “nwHil <ft^ *t^?f 

caft^a ^t^at»T fku ’fra^'fi ^ar^sj 1 

'«r^caf ‘O’aoFST «f«fjt^ I a'^*(tcsT 

T^fk ^tvjta cat’t’^"»lc# c^ 

"« ’fcaa^rta ait^^ arat^, '®i ^^atcla ??ti- 

STfsi ^1^ta 3!Fac'?^? I 

«rstsr c^Ftiaa »inr -^a^jaaR ?a «ft^ata 
»T 5 ia c«Ftwa ’«iia'ta, 'sita^a 

'« faaji«i ^aaia'e ^3(^1 atc^ 1 
1 aa?| 3 a fenca^ ®t: ipfacaa ^!?taa 
far^a^ca ’sfttaitarnTi; ^ac's nka 1 

’liaaat’ftca ^^a^ « ^f^c^a ca^ta 

fa^a ncaaata »Taa caai c’fc^, 'sisrtsr 
c^Fttaa faf^^ i?ca ataata ^raa ajt^ta 
cat’T-ata’a astlat^r « cat^r cata atntafaa 
^ntata aPta« ca^tara «i3rt^ cata cata 
aar^ atra liiaN catiaa 
'Bt^Mfaa ^a ataa acii afca 1 ^itataa^; 
ca ’Ta»^ at»itaf^a batata aa*i cataca 
at^faa ffaa *rra 5 tt^« aca, ^tc?a at:^ 
^at<a|a atal a 15 aai^ ntca 1 

< 5 ^ atatafaa aatt^a -af^a faana >fla^ 
arlac^ca ^ta ’tH^Ffa ^zwc’^ ®t: 

afaa ncaantatra 5a%a !^aa catta aa 
ataata ataa ^t^ata «rcata aiaa 1 ntfta 


/ jb 

cwz^ aaa 'Strata artattv^ta 
aca atca 1 

acaa aca^ a«tsf c^rai ca^t, a^aptfa’® 
cata«^ atat'aa an ^ckf 3?^ ■%H 
ntca, ®t: afaa aaf»{ catna eta- 
atc-fa a^a <iia^ ^t^ata'^fata aaca 

caa an i vat ®f^a 

'a^a faf«a a^in acaaata^ caa ara ar=n 

?c»i1 I ^taaa atatfaa ^a^a s^Fcfa i?^aa 
catcaa acai ^ aa c^tatcai ??cai 1 

^•aa oral caa, caatra at'stfaa ^ 
catcaa a^'fJi •t.a aa 'aa«i jf® atiaF, 

caatc=f "sf^a «tfal ^'«ati casa*! 

cat^ «ff^^ata a?f& ^a 1 fa'* caatca 
cata^fa a^r afafal aia^ atiaa ^a^ ai^a, 
«ffal aata faa nca caai 
cna, ^ aaa cata ^fa ntc*a, cata'sfa 
fa^fa's ^ZM\ 4 a^ ajHta cata^fe catiaa 
’Bi^*t'3tfaa atafis fanca 1 lOO a^ta 
na ca'ai caa, aaa cata "atata at^tfaa 
atata « atatfaa aa^ta fata awa I 
a^ ’Ttaata at^atcaa ^ 

afitafaa •I’fK «mtc’fa ac»! cata»i^5[a 
a®''®a an «ltta 1 ^t: afa^i afttafaa 
-aat'f cai'^ cal^t^ c^itf^a ^ntatna aaatn 
^1 faanna cell aata=r 1 ajt»ita 
carna ^«tat=ra nca <<115 .a^a «qaf8 
faatfe ’taia’t 1 


art^a aitata atra naati 'ataara ^f^f^la •ftta 1 fa®tft '« aai-fa^t^tai aca an* 
^'9a a* fa<(fna atw ^ta ’ratf«a *tn 1 %5ia, a« fa^tna ata cia at^ 

1971 jftna atartatf^ ’ran^ u)f5 5t^ ac^ ^taa ^aa aaa ^rf’fca 1 
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WfiT ^ 


C 23 »r ll*t >TW 1 


»r?f5 6300 <ii^?r 

*ltf^5T ♦ft?I5lt*fPl^ *tf^ ^f^“f3I uqt 

?raf5 i ’f® 

tfrif f^if{‘r?Ft^ 5»icf I 50,000 c^tf^ 
^fs Fff«115 \ \5t? ^r^tcsi 

20,000 C’f'tiS ^i!f c^stc^ 

5r:»i sfsi wz^fk^ i in 

fVr»»if*ifet?f ’ffafnij 5tflntc"r nrsri f^"t 
'«Wt=ra 1000 1 c2i'?»fii «ftci *itf5s sil’us i 

ic?r 'Bit=?i c«rt^!ft¥^tir 
ic? 'Bftc9it?i itit^tfsf ‘iir'r 

fiTptc? I ?Tf% >2ff^ circle's 

1,86,326 sitt«i I 

c^t^ jftia '^31*1 «f5'a 

'AH 'qt?r 

mi m I 

^.ar^tn *rfl*iti« citar 

*r?*it^i5 c^ci i 'stwi na- 
>itia cmstc^ia ’Raa^rNtca n^hfl 

ica of«f1 na I *fa*itl <4^ aacna 

""ftc^r fi»i sn I fawt^^ai 
siw ascas?, ?i?tr<a c»i\f>ii '« «rff« 
^‘ifTl^JTitcaa wz^f 

aft^1 area i 

«ittafaita 5iaj-nf^ta»:qa »iia ajtcfe- 
fmta srt*rs?t*T 'aritifSTcsicnfea 

c»iaca^a^a a^ 'siit^a •arWa ai naat^l, 

'stiata aasi? ^ca miS fai-fa «rta^^a i cia»i 
«itiafaita^ m, ^a% *\H^ ^^aft, 
^Tl=(t®i, ^'5'at«rj, ^af^atca’i ah\ 

«ft*itiaa faf»il *rat<-fa^t^c?a« <4^ arsa 
»Ttatrai naail ncaam '« asart?;- 

a’ftwa ^catn-a^faai ca-eal ara i 


•aa I960 »Ttca '«rta <4al6 naatl 
«t«fata aa fa^tcaa caatca aat« 
icaci I <4{5 fia 3,300 catl5 
c^tc'^a I ^4^ asafB araci fafe^ac^a 

caacacijtalt^ i catf«ra^ atftata'Q 
7,600 catfs ^caa^a c®tt%a «iai5 aa 
atat[?rc'« icaci i ^rtcafaita a ^ 

a^a aalB ?:a •acic'a ^R^a '« aama 
naat*l ^tiata aa i 

fa^lnca^a ^^ifr«a caata^^a a ^ 
aafS aaalta"a<:# asajfsiaaftcaa wat a^a 
'ainita a^ai i R« naat^ cicara 
a'itca ica '^i 'itiata ai *aRF « 

'®*tga5l a^fSa c>2ri^a5?^ta call 'sc^a 
fai caci aa aaR-fa«r^l acacia ca, 
naat^c'® «rtafa^ ca a^a lata a^ta 
at'sai caci, asta cisca a^ca aaatla cicw' 
«i®tsr ca\rai aata 'ata ^4^15 ^a aticis 
area I 1960-'4a aac^ g'^ltc^caa acsia 
at^tcar naat^a cicar nR?|a, caaa, Rfea, 
iticaaa, caaJSa 4a* ai ca\fa^ mta 
a^ta nt'eai caci i naaHa cicw 100- 
f5a« ca»Pt ca'tfai lai ai ata-R^fipata lata 
aat<-R®3t^caa a*tata cicac^ i 
^tcaa ataai, ca^faa?^ aatc<a 4^15 aijw 
aia-fiat^ acaci i 

•al R*aam ’jR^r® am ®a 

4 a^ iRp aa^a Rfaaacatnj—4il3 

aiatajfa® m •fla's a ^ a^atfa 

af^a aaica aatc<a faf®a ^atataa^? 

«itai acaci, cafaca ^taci ai i 

ca^fa^ aatc«ifa a^ca 4l aa^a faaca ®ajt- 
la'Jtcaa ^cata fawt^^ai 4| 'firaa 4l 
acia atatcai atcaa i 

naat^ cvw cai\fa^ ^ita «ita 4aH5 
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«J«r^ 'Sftf3[ni%9i=j vjtf^i- 
cvffniri ^siHig^i? w( 

n<rK-f<«t^ ®t: s[c? 

Cn^lNlts? I 59*f C«lVf^=f 

3!itsr f?c® 

•ftcfl I ’t'Ttr^a ^*1 

^C»I I ’^C’T 

f^f%?r c«rt>i^ m n^tsf i 

1969 ><? 

«r*lt*l C*fCllCl|5T wtf^c?- 

f^C»13? I ff« 'il^ 


Ttr*? cm, sf^sf ^f^5r «fta*ftc^ n"t.< 
Tf9i nftcofii ^*1 

^t^c=?a «re3r c^ 

^?{g ^tci5 'sr1x*^t^- 

*f1lf I ^”>\c4 

cncf, c^rf'? nrc? 

«{tfl11 I CS(\f*5^ c^ ff Hf 
^nt?tcsi ^1 fi<i[ '« 'stfl «rff« 
fan!f*rc*r3 C5lt? 
n?tc<9 ’ti^T « c^ 

^1 «rt=f1 c^z^ ftwftira 

^z^ 


^ ^ ilW? «jfe^ ^fwl 


'9^ c?iitc»5« c>iW<r sii, 

c<fc^ ^1 / 

c’^ c^tsf »rt«(t«*i irsfl '-‘il c^ ^i 
3tc>r5 »itntc=»i Ttt’i I 

isz^ mm I 

»f«RI ill® 

c^*i 5n Ulcers ^^wcq amw i 

c^*i=T. c^>if^ 

mi m ml I 

^9.1^ 15t^ f?C®! C^sisf ‘i^f’ 
»flj'5 c^5i5f c^U 'qtiTl (ij^^ 

vm '€zi 5Tl I 

w f%, nw*ra 

^tfl »ri^^ cT«t»i'«f^ n^5js* ^¥— 

»rr^tnj 

r^?iTv«f^tc^a -rf%' 40 o«tc^ «t<tl 

f.'i\ >iNti '« ^*itf ^i5 «rjt^ 

6 


ntif, ^»rtr=fi ^tc^—*4r«Tfl 
»Tt3l C^KtCai f^’5T«» 5l«{»tl»l^ m I 

cT?tcn ’Tt'ftfl'f'str^ c^ m ^rr^ftcsii 

m, liil mm ^ mi i 

4f?r¥ i 50^11 

aft5’tt’« cm^ f?c'® !fi I c*r?t>?- 
'®f»j 'Sffi *ft«rT ’t**! 

«rc=T? ’r?r*i ^tz^ 1 

C5nit9i«f^ tf^f^^tcna 
»TJic^T m c?'8^i I 

mw *Ttw^ m nfl*( 

m ’it'T ftii nfll’Fi cw<n cnci» 
mm w 5?l m 5«ii ^1 

mi ’^t^, «Jit m ^iw\z^ c^«ri i 
«rtf^’itift¥iii mm ^in f^rcinsr 
‘ccEf-^fsr <pr%t*i W5f^ 

^|5-f c*r^ fk^i$ c’^fcsi laiie 
^1X11 
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wm.« [ 23-i ii-t 

fteit*! 's^ 


c»f^ c^tlS c<rc¥ ?-c^rl5 c»^t^ 
'Ji'«fc5ii f^riitcn cBtcn, ^f?'8 
'SlC'ffl TfJil «N "^^1 w I 

^fe-t c»i:«ttr>r flf^¥ «rTtc»Ttf5Tmwi 

»Jt9? c^fiap^fl 
^llT, 

c^rtn f5»?ti 

«i ^>prs^ 3?i I 

^fe-r c^ic^rtPr «rjtc»n- 

^CT"r=( *ff^ aitfaF^ta mw 

5t® cq^ffg «rafrH?l I 

«qt?{5rrf5(’F 

50,000 I 

Gitt’fa <4^^ 

>T*i^ =¥t5 or«fi 

?c*f I c^it^cwif wr?i 

C^m CSC^ ^utlj 

^\e\ ^9[ •ft'SSt ^tf ^C»? <fl<R 

I 

1965 3Ttc»i 

tj:at«fi «ffw «ar^*i I ^t:wt 

ifncf c^. 5»^*T *t^f® 

,^lx^t*rcTr^ I ’ij'hs cwt'itfl =Ti 

’Tt^c^c’ifl ’Tt?tnr <2itr*i <2Jtr*j 

cjf'em I ^ni¥t^ c’paf 

cvfc¥ «ff^ 

«i^«i I srfsitlSwa 

2,000 C^rt’f ^cat’t 

«rt^5r 


^t!?i ^tci I sT'o^c’f l^c«tc*r ai^ catc<t« 
f^»?i cnt »r*fv c?rr^c»fi 
«ff5 »it«ftflc*r5 
c?<fi cm I 

<iljp{g (Iff »t?iy—s|fj«{CJT 
CfltC’tfl =?tC*«5 I cfltn 

'i^csp ^c?r I ff^ <49 mw 

c=il I »rt*it^'5tc^ ’T^apt*(5F— 

5t^ I 

catena ^t^*i a’>!}feat:na «i5ain 
fifafta ^atll ®JtncntsT (Dapsone) ^1 
f®. r®. (DDS) 5 itcs( 's^ca cat’t 
^a I ^ 5{t^eoffaata «Ft«f a^aata 

naa ®t: c^itea ntea canf^ 

fa-ratfa «f«r ajtfaifta ?aeaa i 

^ ^nia t>Tfac»i^«f5i f^afa® 
aranta ^ae*at catn cnea ata, ffi a^atca 
wca at® cat^caf ^^arfea 

atai ^ca ntc^ i ®ta atai aftaa 
amw I 'flatfe catn fnfeaa ^^faai— 
»r^®'ai‘fa na cnea? catn «t^H cnc® 
5 a« naa c»icn ata i ^ta ^aa 
—4a nc«r 'nt^n arf^ca nte^; ®tftfi 
4 | eaten naeaf ent^ aea ai, aca 
ne^ I n^fitl cnena na^ta ’■lea^ nna 4^ 
catena fst^^^ntev ^artfaBsta cna ai i 

ateat®, ^fS 4 aa <«^f5 catn, msew« 
ail ajia ata ftataa a^ai n«a, ' 9 ^ ntai 
Ftli Wi ^ai ata—vtnvea i^katn 
n"^<«en ¥ai nva ifea i 





51-^ ^*11, 

♦it^? I Bi-*ftsT 'Sftfc’i 5^s?m"r 

oi^'i aFsi«n: «tN c«fc-f^ ^%c? 

*fc^ I Tea ^<ftf5 ^=TCWC"{9 

Tay -r^fe cnc^ 

flpsiN 6f«?f c^fsT ^i:0«r nt'sn 
5(11 afr5n ^ti, 350 t^rc=»f Asr 

cwcHfl < 2 i^«F^i ^>6 cm ^ta C9\m «ifs«ft5( 
^ta ^atc^ 5tiaa «r<r*) '^cfi«r ^ca5i i 
»i«a 6ttaa 

4fiai; ^rf^*i“'nf%*r 

®ta^, ^iu «t*i I:*ftltc5ia 

^•i»»i^ 5tcaa ^«,nt»r5i ^«i ac^i 

'an?f^i5 ^a I istcaa faaa «r^a- bi fls 

c^icasj nr«^ *3^^ t^a -r^t^c« i 

^^ra^Fta 5pir^ 'sfc^i ei r«f^ca 

nt5f ^ai ^c'sl i ^Sta 

6^5( cac^ aftntca Bi 'srt^'® i^a 11684 

aFrtf5( «rff®“fa^t^ '6 ®t^ta 'flf^at’i 

fjpatff aaatcm stcaa 415 »i5t i 

1815 sitW'a ^t5f*l »lJt^1a «it»Tta*ta §n- 
anf«C5ra *iw 5t-ntraa ca^ac® 

cnca%ai5( I 1823 »Tti»i casfa aail m 
^itatca 6i-?tT^ '^tfaata ^ca ■ 

ric»|5T I 

aipia cnatatffj^la ^itc^a ^t^fta 1783 
»itw caV'sj^t^ aa^i f^aac^ ^tfn 

»itati 5TIW »iW«>, ^at^ ata, 

ntaa^ ^a»c»i arta^aiUa ai-ntcaa 


’Br$rfJT I ^^tcaa at*^1 c?aat«f 

'Jtc^ 5l*mca «itarfta« acaa-^^ fi afsi, 
«fi^i, al^fa '« »ia«i faca ^«fa acaff*i \ 
aaitcsa c^itc^at^ a^'r"f “f^t=^a 4aa af C’f 
JT^staa ^fecatcn «itavft=?t ^ca i 1618 
atca aif^ata, 1648 atca mtfaca 1650 
atc*n « '®itcafaata efcaa «f5»!a aa i 

foftcaa ^2ffaai fnatatf^^i 

ala^fa'e 1559 t^tc^ 'tta cnai 
^acfc-fa 5tcaa '-^ai ’r^^raa aFcaa i 
faajt^ 5{tfaf 1598 

^tc»T afl^ '^ra fac“fa a^ca 

5ttaa a^m ac^ic^s^ | 1658 ntc»i atf%®at»T 

nf^{5^M area cac^ 
sT^atantai 4faa stcaa fa^sfna caa ^a I 
m^^ca^i c^fn^i 1660 JTt:<n '®la faa-fqfnc^ 
f^cac5i5f—-siff^ t45.^r c^at«\i fta c^c^a nt^a 

FI 'siiRcs ac^ife ai 'aa ^fen m^r 

affa fa i 

1600 c^c^ 1858 5it?i •(<« 4ta '«rt<Pt^“-l’ 
a^a aca Ffcaa '«itaata^-a?Jta> atfRarr 
^'i ^f^ai ‘a^tfan«j ^cafa«i t 

«itcafa^ta 1773 ^tc»ia fi ^it^a atlfa^caa 
'Bi?raa 4taa ^ca1>«i i 1778 ^\ie\ 'irataa^ 
^fivf-fanta^ « c®\cmfiia> »ira csaftc’isf 
ajtfsf ^sta^ac^ Ftcaa Ftcaa ^^tna 
^caa I »<iana 1834 3Ttc»i «tac^a 
a^at^ ^^faata caf^^ fi S^ntawa 
afalS «ti5f i c=al*ntfaa 
^fia«ffa«i; '«atfiiF « ^afa ^fi^sta 
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ifsi c^n I 

’tNi Fi ^fc^i I 

1856 »Ttl»! F| FfsitsT ^ I 

1885 »rfr«i Pfuf^^tr^ f^i:?t*^ 

51 I WC^ 51 ^tPT 

1864 »Ttc»t f3T?.!^jri 51 1880 

»It:»11 

1753 ^tr?? ^sit*I«I3r 

51-’ftC5? Thea sinensis, 

Camellia sinensis 

f5 I 51-ntt ^ nl fen- 

f5r'3«« I ftcn 1870 »Ttc^ 

¥»i»i n? c^r^fcsf 

51 6tris ^5^11 I?5 I 5tfH!l1 1847 5rt*H C«*fC¥ 

5ta5 «fNt? I 

5«»5tc|? 6l^*f C^rHt'^ (1890-1915) 

<ifhr *Tf5i 5155 5C5 51 5tC55 C5^1 JfZ^ 
NC5it9^ C5rc“f5 

real's arf*i5Fm ntf5«r%^5 c5^ 

^5t5 55»*l 5l-f^8I 55 I 

42^* <fl5^ « 33“ 

5i-nt5 C5tf^^ ^nr i 

«rcf-r 

c5tv 6000 51 5tc55 nc^ 

^15J^*T I 

Sl-’lt^ f55^fi«.~25 50 «l5f5 

51^ Vi 15tcf5 *ft^i ii)¥ c«rtv 5t 

c5^ »i5i V *111 »rt5t5*r'*s nt5 c|c^ 3 c^rr^r 
5 5iC5J^ 5tt1 55 I 5lX55 

»ft5t5*r'®: <!t5|l» »ft5l *1t*lf^ '« 55 31^^15 

5l®5 C5»r5 5tt¥ I f C515 5Tt»! «ft5 

5ti:55 V»1 5tS5, 5t:^W5 

flfilS 5^ 55 <i|5^ 'eWC5 «lt5 «fTtC55 


I ftwfii 123 -r 5 ^, 11*1 

ms I f^'5t5 9115 5t5t5*t 5055 

<nC5F 1 

5l-9ft^ «t9tC5 C5C5f ^«;*15 €5 1 

€5 51^515 5C5T 9ft€«f5l f5-»lt® 5^ 

€C*ll ^ai f5C5 'ftS ^«5 *11911151 
€C5 5tC€ I 5l5 5€5 *15 911^ C5rv 

6lr55 *11^ 5^51 €5 I 51- 

’llC€5 9lW ^1^3; f®f5n-5f81-r 5€5 €75 I 
iHW «il55'5 f^5r-Fl5 €t5ft5 5l-9rtr€5 

C5rt*l «l>Ift5 I ’rl55r7*l *l^t’T> 95Ttr5tf55t5 
»rt*1C€fe '« 5T5^^ €5 I 5F55'« 

5l-9tt€ ?lfe-*r^€ « €I5l:€5 «rtaRC5 5Jtf5- 

>115? 515 *1C? I <«5 «lf^€tt55 miW ^t^- 
5fef 5t3Tt5f?€ *r5H '2175191 €51 €5 I 

5l-9Tt€ 5751 5^ €7*1 »T575 

( »rt5t55^: ^'5€t75 ) «rf575f5l «r7'5T€fB ®1*1 

C5C€ *ft«1 « <5€t5 555 €75 

€5715 5l7€ I 5t5iB 5t755 7511*1 C57€ 
9175? >srf^ 5€5 «lt5 >5€ *lt§'« 51 *lt«51 
5t5 I 5l-9rtT€5 2115 3200lB »ll5t<ll 
fsiT*! ^75^ >SI€ 'Olt^rlSF 51-*ll«1 •It'efi 

5t5 1 *r^9r^>l! 51755 51^ 155*15 «151 

‘fl€f?5 5755 575T 5l 5;5t7*lt7€ 7575 

5»r\^ €51 €5 1 ^15*15 5^1 f^€ 575 

51-*11«1 *11 €17^1 €5 I 51755 *ll€t73n 
*rtK5l 5^1 'arliff" €t'e5t5 lf^75 

ff75 ^5 ^l«rl7511 €5 1 <55 €7*1 *ft'5t5 

€5t5 '®5 €75 f^75 ^t7'® ^917^5 *15*15 

€75 5l7€ I *1^7-175 <il€(S €75F ^15 
5^1 *lt«t«1»l7€ 7575 555 5t'8t5 t5C5 W 
€51 €5 I 

5ft5€ 51 €t7»n '« 5t€t5t—<5^ 

5€755 €5 1 *1^*5 F|-*lt'»1 *r<<ir7€5 

*175^ W €51 €5 I €t7»lt 5l ^«rl75t5 *15 
«€ ^51 €5 ^ 515115*1 51 



1970 ] 

f^ fXM I '« 

^rt^tfHrr^T 5tCTi5 f^f 5TJit?« 

«rtni I F|-'*ft'5ttT 

*5<*r3f, ^ir*rar 'e ^<naf—(H^ carfTc^ 

^ ^?1 ^ I «rt^ 1500 

F| §«.*nr f? '®tt’<fc=ir 2000 

ftafl ^iit ?r( i 

c^t^ ^f^f5 c^frH si i 

1958-60 >i lx»i f^f^ C?C*r si i^ts 

‘flt ’B’F*! fi|»l— 



319 

^twta i>5i 


185 

» 

»> 


147 

ft 

m 


77 

*9 

M 

^vlr*if^7ii 

43 

*9 

W 

entf^fe ifftfn?! 

32 

pf 

t> 

* 3 ;^ ^tfywi 

31 

ft 

W 

•itfwwtw 

24 

M 

n 

^^41=1 



<2117 


'et’t SI c«rr«p '«itt»T i «ii5 

*ic<fT 44 '®tff si ««<f 5 r m 

^rtc^ I 1959 Jftc*! ’Ttai 170 C^tlS 

*ft^« SI »1 I 4S Iit«fj 52 C^tfs 

nt^'Q c<ai^ ^5T. '»m:*iffl4ft? 10 

c^ nt^ 25 c^tlS *ft^^ si 

I ^^FfltaSFJ, <« fif^^ 

fswr 

C^C¥ «<I¥-f N^tst^n SI ^C9 I 1952 

»rtr»i aR«ff^ 6 i-*itws 

fts f^—' 

?f 8 -r 9 ntfe'a, «ir|f^?i 6'5 

5 ^?tt? 4 

3*4*ft^, *m^1 3*2nt^'S, ?f^*l ^tfi'fl 
2ntfe^, irf^^ 178 ^*1713 158 


^ 669 

'66 ^ 1 ^, ^'hRF- 

9 jrtail 

c»rft^si stns csrs •ffsr ^nr 

l^9utmtjf>fli «rfwsi 

(49 

^^’^i f^»t I 

1950-61 ^Ttw ftf^sr orn C^ICJF si ?nsf4T? 


ft7 14^ <214^17 ftn- 

i*K 


'sta^4l 

212 

^1«fl7 ^4 


188 

w m 

S*l4 

43 

i> t» 

trsfir^fn^i 

37 

Jtf n 

^ 'wlfipwi 

29 

»> w 


m'St «ftf 10,000 SHtift^ 

^tCS, Ij:»f ^«F 

^C9I < 11 ^ ^JsiJrtW <21171 70 C^tjS 
f^cilf^^ ’srtcf I c>itfe sIctti 

JIC« 1 I -l^^fll < 2 ftS 70 « 1 ?f '5ftJft{>f^ t«s*fW 

'Sin 

f^sit^a, C’FtfssT « I 

«ff 5 ^s 7 i •ni^ (iicvrcn 55 c^tl nt^'s si 

I *ic«ij "srfc? « new nif«f%87r si-| 

I 

’T?t'f»r JUfT^icn ^wte^s'w 

sins ’^j?f?l?i '«rt3® nt^^a nf^ 

str^ij ?tJi f^n <efrt 10 ni^-a I uinn 
stniTi ^7 4 ni^'® wfi^niw i 

StC57I ^»lt*( ® PiaR'CWSf 2l<ftsi'3I »1®5T, 

w^wtiii, wnni, sliftJf ® c^fsn | 

SI fersww nt4^f, TitnlTi^w ftist?rc*i < 4 :^ 
W7tf¥=T, ® 'l^nw ^«95 *tt«f1 ntl I 

W7tfw*r silnw <« 

ffrw 3SCS 1 ^Ttfnw 

uiw c*ntwi sin 
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¥Jtf^ « «ttT catJf 

<ftC¥ I ^tc»lt Pta 2% 

3% ^Ttf^sr 6% cnr^ 10% ^»Ttf^ I 

i*t5?DTr-f? 5tnr 2% 37% 

5% 10% <^*ltsT I ’Tt«ftfl*l^: 

’f«*[ wr»l f«H-^tiI 
f^farm csT^tfl *f? c|c¥ 

« f^fsi ^Ttsi ^?I1 f 11 I 5tClt5 

Tff =1^ C^, '« 

«rtt=ri Fi-*ftc=f5 *rcsfc9i ’i:«rT^ 

^Ttf^C=«ll fi? I 

»T*it=f'«tr^ •fC'^ fef'swf '« 

^c»j^ Mp*® ’»rt?fl I '« 3Ft« 

-f^tca 51 9af*i 

^1 ST ^t:*t ^11 

'®r^ -Bif^faiS! 5i-*ftsT sF«i»i ^rafV, «if^ai1 
T5«»f^r3ii nf® ap® 's ^f^nfsi^ 

’I«tSTil1 ^tcw I 

^«ni ^ra '« f^fsf 
fjjfaj® ai^^®«i Fi-'ntcsTit «r‘«fi «r5f^® i 
fltPfTHtr:® c=i^a aipra w ant*r 

5i-nt5T ^5T ^f®n»r *ti=t 
I «!▼ 5i«rr»a'n^f arUrsf ® 

»i^*l 51 ntsT ¥ai ^t®i I 


123-r 111 


5ttw wtaaF «rT»®-firit^: 


(1) »rr^r«.Tffe 51 
®Itf^»11 

5Jt*l ( 60% 51® ) 


i75®t«r 
3 
3 
1 

1000 


99 

9r 

f> 

99 


^1^sr ^C5 %9 «ft5 


f®^ f?sr acir ^tqcPFt^n f®f^C9 iit«fc® 


I ^t«n5 c>T^ i?at>it9 clc^ 

I ll^5i® ^®ffl ^c»i f^ari 

c?r-r ^6f, fe^»T « ^c®sr^ nt^tf 


OrsT ®t*T «frraf I 


(2) 51 |< 
f5f^ 

^al 

«f«i 


1 '®ft^51 


3 

10 

10 


)> 

>9 


99 


f®«ft^ta *tii cIcaF f^c® ^csT f 


5tail : 

(3) 51 8 

f5f% 36 „ 

na»i 5f9i 16 „ 


(4) 61 2 

W»T 20 yi 

*11115 5? «rrtf>r® i „ 

fsf^ 56 „ 

41^C*T 9fSJl wc»i ^tK 5 
51 f®f«?a c^T^t^ na c*r^ 
fiTi:5 ®tc® *Tttii^ «rjtf*i® « f5t% c^n 


^ac® ^ca I 





’SiTinr 

c^«f-?’Tt9=if^t[Dr? mfis «ri'!rt«f^’s •€ 
w^rf^ I ^c«i ?acf 

sfiW’Sl « f<C!lR% 'Sp5l^1 I 
^^fST^jn 035^-?l»fl7S(-f^58t41?l1 c^ n\ 
C^\n fsJCI ^t«f 

iftipf^v nf93itc‘l •ft'e^l 

^tf, ’rfs >Fc»r ^titi*ii f=r<c!i? 

«f5f«^^ *rfi- 

Ft>t3(i ^1 c?n ^Int5(r ^it*ft?f i 

'«iH (Ift: <srjt*i ^ ^itiaf'e 

fsTCTI «(5f ’T^'StC’I n«Rf% 

•if55t«isil ^tittsii 

*T"^C^ ’F^ll 5??[ I 

f^^t9 c^ >TT»i ?>i1ii5r-f^^iTa ^t*ir 

CTriJi •sjf'stf^^ I «rfi>nc^ 

¥tt»? c5^3F 

f^4f f^rjRCT? 

f%fW5^ I 

"tfvw »r^tir5ti *iffl5tfii® f^r-fjf 

^tli¥ «rc«t»f-c«FV“f»T ^»ii c^c3 ntjn I 
f^ci? 'srnfr-c^V-fitfs 

(Mass) fsiff wrtt’TN- 

n^r® ’Tt^tc^ 

c^tsr **1^ *f?Wc^ n?t:<a ftmrv 
(*rtifTi*r5: urt^c^rtc^ti^g *iwtt 


"if^ f«rn apsiN® 

4?ii I m ¥C9i 5ft=rrsi 

i cw— 

(^) M + e"-“M" 

(^) M+e--*M^ + 2c" 

(»t) M + e"-M'*'”+(n+l)e" 

(M c^t^T *f?t< 
e" ) 

f!i<? I ‘«l 3T"^:# '<^^1 

'*^^'3'? Jftar ?|HC'5 WX^ C^I 
C’Fcaj l^f^nfarfSs ’T’frsCTf 

c?i^ 1 ^ta*t 

'8i?rt9' 'SF'hiWfl '®t^'®tf^ 

-Bim cn«f^c=f 

^51 

m fcf 'Ttr^i 

'®tnra a?r<fT c®’^’&t5 « '«rrt^5t?f 
’[S ^ I 

n^r^A 

«r<fc*f t^f^*tf«fl5® i'sft ¥111 

nw ^ ¥m«t«ic¥ -tfw *T?i- 

A'^U C5h¥ f^C¥n ¥11 I 

^<r5f ^t¥5 ¥I'¥Wtft 

fi^rn, f^^ini »w¥ti^ ¥C9i¥, 

51^11 I 
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csVwf Pr:? ♦f^^i 

^Pf «rhi=?fei ^ta\ nfi *^«ff^ ws c^ 
fir, ^rtircsTf 

▼tftftff cf C5\^f ^*it5n «itrf, c^<ftc5r 
%f »ilir ftvl fr»r fe^*(f%- 
^C55 c^Vff 5?t5rPTtf Pfi:« 
c^ftfT? I < 4 ;^ Pif®f 

*(f^f5« «itfsi <j«f^ ?F51 »in •rg 

'w mw ^ 'BTtfST'^Prrf 

>r^aftfC¥S f«^ca csT'em fi 1 ^tfc»r «f?t 
, ^rr'si’fl5 «itft5T? wcsr ff ^ 


fiiwm [ 23t M, iiH n^fn 

) cf c^tsr <Vnr 

^fr»i orfi fti^, cft^r 

Cftsr «^|8 ^art 
^ Prffl f =?t*n ^f^Bpsi »T^<artfi:f 

c’^t'5 ntcf I «rf«nc^ 

^ta '■itfc^rf ^^•rpj'i'r'«»i^'SftfCff ff 
^flT atft- ff C5\ff n% '• 

Prtff^ ifva cf c^=r a^nfl- 

55f%® ^trs ^tr® 

fa I ca«n cittf, f^pF« "rt%'Cf ‘«fl 
tacf nfaa^sr w^m «t«rastca 

'®a f^<a fai ff (fe^r) 



’r^iirtff' caiata fffta 1 •flfiS art^r 
ar^artfF "^tfcar^ fc«irl 1 cf^ ari, ^ai 
wtf^, Cft^r «ff<^ fatHf ^*r cfW 
afta’Tta Pfta •f'grr, ^ '*if 
fk¥ cffsr ’scaa ^*rf U^v fw, 

c^fpr Pr^fl ^cf, ff nPiatT 

PsTv-tPw >rftf^ta ^cf Prt^n fni 

fC*f f1 ■tf^n"*1f C5\fV sT^ftartf 

c»i^»i faf^fi fcaF I ^tatara 

'« »r^<srrfC¥a ?aT cm caWf 
■ilv »fa^ f^caFfn^ »rpFa (^tfar*r1ial8^ 


afa «[taai5 n^<*ftfiaf c^fa, ^aa 
fataa 'ft fa «fa^ 

’TWfrISc’F ^aa ^rrt^RRfatcaa atftcar 
afa« apca Prfnaai ffai faM 


1. firfnafi wta ww 

«a-a^^ftf« a^a ca^fa atc^ 1 »rtataa^s 
Psa «rfta ca^^fa aja^^ fa 1 aai— 
cna '« ^ caa^gta 
fijf^iJtlafta I ‘fa acaj ^ifnwtan^ ^aa^ 
f®ffpfttl«fta i[^ca ajafta ¥ar»r aft^ta- 
'W *tt'«ai ata 1 
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c^ »rc3( jt«ri <iift^ ??r- 

^1 ft®?* «rtifCJ»w 

«r=rtcnPi'^ () ^r?f?r 

I *T^ »T*15 '«fel '3'9 (m) «!f^ (e, 

"ffg* )-ii^ (mie) 

^rtC^FI <i)^q ^ m/e 3Tr?®f8i:^ 

c*i«rf%nr9 ^UK^ -sf’PtH 1 

C^l’^fScil? ^^^^ ^ Jf^?pi 5 (m/c) 

•rsr ^9F «rtcnf^^ f^ci!''-f 

I lil? C91«rf5C3f3 f^f«5 m/e 

^tC^T 

^Fca <i)?i, f<C-r? «q^{g 
m/e '?tM5 ‘<1^15 '«INC5T5 '«C5?r 

^tsr I 

’«rtC9Tf&^(tfl ’'ifir^flVc® '?5rrn?ri 

ntfs, ■sif’T*! 

FCS?, C=Ft 5 l *t*fM fir«f*l 

c'<c5F ^ 1:5 ^tc?^ 

'sa fsf<? I ?if»r 

circ^ ^5!?5*r«tn 

c»il »r< ’F^l 

«t%ir «rt«itcis? 'sft’spT^ 

^rtsrtrs ntist'fPr? 

^?n ^5^91 fnci 

nf^l5« «rN=( ^sc-® nirfl 1 

^lai aFtitc*ii 

ata*n ntia 

2. »fai5ca ca^ c^ ^tc^ 

^<1 <f51 ’ItfciSS 

ca ’?«rf5 nt^Tl ^ta, ^ '5«F ^*11 Vi I 

6 


^tr*!t5i alfaf «fnrt’i-c^"rr9ja 
’Fta*i f 

'Si'^i^ « 2 «?l ac»ii, t> f% nfaat*! ^caiaf- 
tsf ■r% ajaata sFacff! aitaa 

^®fa ara ? aia ^-gca asri cac^ afca, tc»t^- 
|a-af^a «rtatc^ ac®! c^l^ ^1 caraf 
liia^l ^c^ia^a cafaca cauaF •ftca*, 
aaa cat '«rtat®a't^ tcaata-apira »rf%! 
Icaa^a-'Sft^^ «f*la -Brta^afaa “tf^a 
('sffcatattc^-ta catc^afHita ) aata f^^ai 

C5ca ca^ I cahaa ’«rTa4*t>Faa 

atataa^s: 7 ca:^ 15 tcaata-c'stc-^a 
^a I atC3?t ^sra 'sf'lca «rtafa'® a^ac^ 

?[ca ac^ aacaa af¥a*^a t^a^ta-af^ 
aja^ta ^ca i aja?,^ tcaata- 
aftia "ff^ afa asf^ia -sftaa^a'aa "tf%'a 
aaia f?, ^tFca aiicj^fgc^ -sitafa^ ^Fac^ 

^ aia??® af^^c^F ’jaT^fa®tca 

asiej^c^ «Fa:« 

?ca (ai C’Fcaj ’l^a at'S ?c« 

atca ) I vat a^a csFcat t.'' 

'sitafaaf ^a-a<f^cis ^ai 
tcaata-ataia af^'a afaaH at'?tca 
aft^Ft^a ^tafa« ?ata astaata 
cac'? atia laa^ '®ta ¥ca ^a-a<t^t'® ^caia- 
catai ’ertafa^F » 5 CFa a'haai 

atca I 4t ‘flt aFt%c« "aitafaF- 

'«rracaa ^'i>af%a s^csf ^tatan®: 30 c^fCF 


31 tcaFta cai^iiS® Fai. ^®at^ 
cjf aFa 'flFfei F11 caiF cafaca c’fca 
»iiF^l t^faaf^lS® ^taa &®fa ^ca i 
t^faafariS® «itaacF '"rtafaF Fftaa ai 
afafF^ata ^itaa (M"^) aai Fa -aa^ m 
^acF 'BitafaF ^a aai Fa i 
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50 

^51 f S I 

«i=?'Nr “if^^ *tf«- 

ajtl V*tc? ^C?r ’9t^tC5?1 

^f*T ^^-nt«*lt*ff^’F 

c^'l’f'«f»T «rt«-r: 4w*f frrr *«rtc^), 

c?<ri ^fc?r, ^ 4*151 

fna C«!^8C*r, TO ^1 ^ 'aiHf44f 

*I«(jf^^ (Tlft=? fjJC-1^ 

w *rc^^f 4^ *fc»i f^i^55)t^'l5( 

*ltc^ I «lt*ff44f 

«lrtC5I? *f« 4C«rC3I'8 

^c»!^Sif-^r*3f?r "t^’s ^f%a 
'ftr’F I 4^^ 


[ 23»f ll*t >[^<01 

•rt4t?r ®rc8r >Tt<rt^*r8: 

60 c«*r:4f 90 tc8T’»§5f-c«f^ ^t*i^|5t- 

^iftr 5Ffli I 4l »r«» 

c5i"r 59rf5«i I 5i^-nt?f5it*ff^^ c^n 

f^f«?r *ftt? 44^ 

^tsc5?^ niia i 

'®W“’^<t^i:'« 'SfC5i¥ *ft«iii 

*rtc5T I 4^^i to 4l ^'«fta *rKt<r 

c:?t<f^*lT I n^\ ABCD 
4^^t 'si'1^4^^ 4^tC^ 

if^»l’^?r ^C9if§^-flf»ir f^c5 «iNt^ 
5F31 I 4^ *fC«1 •ifflTJlsil 


ABCD+e" ► ABCD^+2e- + ABCD- ... (1) 


ABCD+ -► A^ + BCD- •■• (2) 

*-- AB^+CD - - (3) 

'I 4 

A-" + BA‘ + B" - (4) 

-► CD+ + AB' ... (5) 

_► AD^ + BC* ^^Jtf«r ••• (6) 


ABCD^ + ABCD-► [ABCD. ABCD]^-^►ABCDA" +BCD ••• (7) 


fenwii *fffl^i5ii c<rc^ c^it^i 
«(t*ff^^ »rcw ^fKrrofl'® 

4^^ *fr? C»l^ \St®^tl 

▼r»i «»c5r^'«fs^ 

I c^ CTO *tf4|5« 

ntcfl, c^Ti^ 4^ 

4^ «r»n:«F 4^^i ^oii^r ^fsi 'brsti 
«fCTit«T5f I w c?<ri 

4*R^ c^, cn^i c^ 


'5?[<r'9 'artc’f '®t3 «icfe 

451^ c’T c’^'caf 
45fiT mip ?J1 4^tRr^ 

^zw c^tsr c^t»raf 

*rt? 5fi I <4^ 

c’^VcVfl 5^titc*il f^'Tw wi- 

f^cssi^r c^n ^f3»» •fc^ i 
4| »f?ic*is arf58\iii totcns!^5T ^t^c^i- 
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^ ^ I Cf«t1 

m/e 29 I ^t^csl- 

c^iV’Ts c«pc^ 

nisi (-CaHjViiifl 

•$®r or'ti I f^c?itc'^i?ckii r<p« c^ 

C=?^, ^’ifs >‘|srf8 ^-5i<f^C'® 
c?^c^ nmi ?rtfi ^jTt^rrt 

c’tc’j 'srHf^^ 

uq^ ^?[iii I 41^ 

•fat'Tfl >ft»Jt3*f'®: '»lJT‘J-"Ttssjt‘fr^?' 

( Cl?^tCal-'*TTtfef»l^ ) f<lC-f^T >4^^ 

cnc’Fiar ’15ni<rrc>f^ 

«fcnt«f^9 ^titc^ii 

is5t=( «p?i 

msp^i ^*(11 *«5rtt5T 3t«fi 

5r95fit5l ’art*{iii '^‘tfif ^l5i?«Fq m 
•lffl5{tr«l ii:^f% I ^aslt^ C^-lj nfqsiTC*! 
nc^ *ft^1 '«(*ir?^r®^ () 'si'i'®f«\ 

w i 

>FC9| f^^^jt*i '«i'3 

n9*it^ ^1 n?*iTW 'Sft'ff^^ 

'BTtlC^^ 

'Bft?!T 7 ), ^ita 

'5(19 C9^ I 

•s 

?13fjj ’®it*lf9^ "39 f^'fc^ C9"f 5afl63T3f9 

^3 <1119 I '®l^ (.’T *ftf9’1tf^^ 

'»r9’^t9 3ii-'«r'^99^*i *rf95t»i^i !5?r, 

3ll3 '^‘1 C'9'C^ 

^ 1 % *ttC9 3t^ I (M + 1) 

»lt«Jt9in3: 39-^<t^C3 f9g« ^9 1 (M + 1) 


(2f9tJf3: c^ »r9 c^'Vc’fw ( ^tf^=r, 

|9t9[, '<>’^9 ^3Jtf? ) C'9'C!9 39^*35^ 

'srt'fR^ «rt9^§l ^9^ 5r99 49 ^ 3 ^ 9 , 

(M + 1 ) «[t 99 tfel C9-r IV 3 I '*[3 99 
«rtsi9l C5f9fi?, C9\c5f9 «fltftl39f 
9tHc»it9 C9"r w'j’jfi 91 , 

^t«lf9^9 '«lt9t5ra TitfST 91 f9^§rr*I C9t9r 
9th^1c^:a[9 f9pf3 C9t^1?!S3TC9 BFTtf9f3¥ 
9^99 ^99 f9#9^9 I 

fenf9fev ^tl9t59t9 f3f%cq5 11199 
^"9^3t:9 991 9t9 C9. '■rtiRs? 'Blt9C99 

§«knf3 (399^ 999^ 9?tz:9 3t9 9'5t99f99 
9t9t9*f3: f9ilf9f93 3^919 ^99 f9'«9 

9^:9 :— 

( 9^ ) 9f^fSo «lt5t99 ^tfq9 I 
( 9 ) C9 9t?fel 3t®C9, 3t9 ^31 ( 9'Q- 
^9ff^ I 

( n ) f9^§Tt91 91^9 "^tfsT I 
( 9 ) 9ft‘Spt^9 C 9 H 99 ^Jtf9f39f 
9tit:9l I 

99 39j'9fi|9 9C9J *tf^iS3 '5rt9i:99 
99C5:9 C99) 3t^*1<f*a^f I 
9t9«l 'il9 ^99^ f949 9r9C? 39-*5«f 91 

399'a-'5£9^9 3^531 '119<v <11991 '999 3»ft9 

«lt9tC99 «ISft91 C9^ C9, >‘/t«f9 ^331^ 
?JC9f 39-9<f^9 9jt9ltC99 «r9t9 f3l% » 
9ft9*1-f9^l9't9 ns C991 C^fCW, C9Vc99 
9C9J nt^-^C»19-^9 919^1 ^nf?3 9t9C*1 

f9N9i csVcns 9ftiti:9i 5vt^t9 f[:»t 'srtnfssr 
'8rnit99 nts < 99 ^ nfss'^n^, 

f9:-t9 919 '®l99-nt99t*lf99nai 
^t9C99 9f9S3 ^9t9 49931 ^fsi 9fC9 I 





c?c"r ^t*f 

»f<C^aFsi ^1 « ^itt^- 

«jc?r cbIi 5p?ir^5( i 

^1 

*ft«?il i^tf I ‘*^ 

’' ^nr^ra; ^Jtf^ i 

^it^a a^^*ftcaf *f:a aNata 
*ft3 Bt^ I af*ri 

5fta I li)^ a 811 

I ca c^Pf ntcai ’tjt'r atai at® 
at*^ aia ^ra atca i fa^t^ai ir 
5tjt»i aca ataata *it® ^stara ^cac^a i 
a"^< ’itt^a ataran^i ceWa? 

c’f'® f?ia faca srt^^ai atai ata faai, c’t 
faca fa^l^ai ^ta caai^a I 

^a’sn caai facar^—?rtar,at'« fa^jMtifti 
a'C’a cB^a^ c’fc^a fe*fa ^^a «ff®fapal ^a ^a^ 
calaaf c^® faia faca atai »r^a ^a a1, 
cafaca i 

fa®itCtal a'^Ua ap# ^ ^aata *fca 
atfa^^l 'iifnia cnc^a i ^jtf^i^tfaata 
'stafeatc^ta csfatcaa 

>f^^ta fa®sta\ ®1: f^fi?:ai 's^t^ai aF^ar 
4^t5 a^a a« ^stfa^ \ui^ i 

aafB aiai a'^f a^*ta^i c’ltatasfa ^d^IB 
^tata I <iia ajta 16 I (iia acai ta 


a® f^ra ^taar^fJi c’tt'a fav cart^itcai 
I ^ »i«p8i faisa ataj fa^vnf®* 
cah^^F c^c®a "?l& ^a ®a^ <«a 
at^caa cac '5 afa i a'ca fafa^ 
'?tra sftwjitcaf aca atai atai f®fa0‘07 
cacaf-® :ft^ai '«itfear a^ca atac® aa'a 
^caciia I jfaa ^^lata 10 'oa 

ca*?! I ^jpt'sai «r>rciif ac^irwa ca, at^- 

«taataa a^catara aetata arr^ 

«raa®: srtw atraf can aaa atr® ara 
atai ^fa, 'sta aja=?i ^ac® ^ca^, =ftaa 
’f'^catwa aBtata fa-'srjfta ^^faa na 

a^tcaa mw can f^g ata caFta ^ftatca 

srtsf^ai cacn a^cat^a a^tc^ ^ca i 

ca^ '5i<»»c5! #tatc*«?f 

afa-i caa^ 'q^cn '^nc'® aaa a^ca atf#a 
fa®ta‘^ai '«i^at^ «taFta nal^n ait^a 
^caa «f^atf® =aaftcna ^^^nfatna ^afta 
acacia I sf^pn sfta 20 c^tlB a^a 

ajitfap^pi « «iifnata faea*! afai:®i i 

’jfafta a«5ttana^^ a^atca caaa 
<Jia{B 'sisffB cnc^ fafegff, a^ c^ptfB aiga 
nfc^ ^a^a f^n ai i ’jfaf^a cat^ ^^I'^fa 
ai %% ac'Q ftn i ^tana 

a^ca aica atai nr'a fa®«! mK la'aifa aca 
aca ata i fawta^^caa ^nta «iat*i ‘at 
'^>al«3i ^ifa^tca nt'«ai afa i 

la^tB a® »ff^*| cn^ 

fgn faa^^ ‘unt^ta %a ^tcf «aa^ 
•aa >rcw ftn a^ata ^t^afi,af^a ^TtPffa^Fi, 
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'• I »iit ^»il 

1928 c*(ip «i«pr»^ cn 

ft»rtc5T «i^-t .ar^«i ^itf^cafi-ifi 

ist: 3^:?!^ 

«J51 4f>rc®r 

^cnff ’rc'<iNt5it9iTf'« 5»ti5i 

f?l?lt^ '81%^ 8it^ 

C5?t=r 3Trs«r^ ^11 

I ^w^iS 

'»ic=»^)5i ffcnt»rcfe*)t>i JiT$ I 

^ '« ^fg? 

ft*! I «f^fs «DS[ ■^C’S^ 

■^qtr?'^! cnffln c*i^i:^ 

^t's^i 5?1—'^IS 5ic«(T 

fl^i «rT^»(t=( I 

5rf^*f C*IV ’«ltr*lf:® (ilfBI «f^i{ 

C^llF^'Ot ■«ft%^ I ®ts 

?f^*r c^-v c^ 

C’fCTf, ^tc?9 C^I^’IST '»ltsr 

^[JTra C^ 5F51 

5lC«fJ^ nfs 

tPpT CSflF C^I¥ 400 

cw «P^ <2rt^»tf5^rn=^ 
t*)l5 I 

f®, f^. bsfira ^§cwN 

f®. f®. i?-^ 5ltf%5f 

^^t|, ^fltSfT, ^Jt=?t®1, C^Ttr^CI^ 

•ft^rtsT, nH*r si5«cir, 

^c®^, csf?tfl»nt'8»r « 'art^fi^F 


^tr’r ff jff^T ftnti’T ‘US 

sfssts u® <us^^ s® 'Bits cs?^ I 
StlT^C^ J}JtC«lfsSl, 

csff f^sac*! wus^ sTl^-^fisty c«fc¥ s'^r^j 
^ssts ^l^vs ‘USif'S f®. f®. js. STSStS ¥S1 
l^c^, (ilJ «lf^fn^ si sjs^ts 

^S1 fs I 

®CS 'iisi^fsts f®. f®. 0. 

CE-Ii ^si ^iw ‘us^ 

®1i:s ^ ss^ss f® $■. ^at'e ^cicf i 
stsfs «fssi nc’s* 5?f®¥s ss sc^i 

fz^ 'sit’TNI 'U^ A-^z^n 5(usj 'U>isf9i 
sfisftcs i^t'^i j^rs us5> ’ifaitcs fsf®? c?:*r 
‘US sjs^ts fscsst^t's ijc^i C5r«sl 

ntrs i 

^?tsts *ts ffcss r®. f®. 

fS., f®. f®. I stts sintifs® 

I ^C ?1 -BIS si csstcs^ «itstn s^si c^t^ 

SI C^S, S^ S^CSS sr^ '« C*ft^tst^\? r®. f®. 

^-C® SCS Sts I St??CS'S nw ^’is'ts^ s^ 
c'ltsftstsf^e US SCSI scsi^ i f®. f®. 
ts^ tSSt^Si^SJ I 

^Ttf^c^tr<sts ‘U^stcsf^ c«rstcs?i ?pc<l- 
cs^rs sics usfO f®- fB. nf^®tcss 
3fc?f ^gr <ii^|g ^s^ss fsprcs usf sgs 
sacss ^sj ^®fs s^csc^s i f®, f®. IB- 
tSF fss?,^ SfSStS uc® StStsfs^F 'Blf^- 

s^¥ f^'stcs f> cst’T ¥si , ®ts 
SfS 4Sft-f =vsc® > s^^l S^® ss I s^stcs 
S'^'^ts ’ICSSStntCSS Stl^S ^*fS (U^ s^s 
sst'fs f®. f®. {B fittsfr ^si I 'U^ s®iB 
Sf®Stfs fss^ ®rs'^stcs 1sW 

®S1 fCSf I 



678 


WfiT vs 


f®ca^« ®t: «iTt*!C*ft5T»i ^Faf^atf® ^- 
c^, «(a:*ra f® f®. iB. 

^ c»T f<?ca c^Ft^T »rr‘«r^ i 

Vila ^t^ar|fai5i ^rsitfn^ =i^*» <fac*fa 

f®. f®. {B-a at9i 'jf^r^ta f-t«ili« 
^kH^9\ ^'sa fac-ta®tc=T i 

^acs^l f®. t®. f5-a <fla f%«*r cac^ 
c?tC3\s «rtrst«^*tt'r*T '« ^t^^ja^Fta 

c’a'cw aac*fa f®. f®- i^'a '« 
^sjata^r a!ac»i 
I 

^f<?ta ^c«ra® at|»jg:c^ ’T"a’FC*fa 
afc^ ca ’»Taata ^ai ^a, ^tcaa 

aTc<c®a« f®‘ f®- f5. 
fffca atin'caa '« 

ata*ii 

f®. f®. iB. <£fcaN '»{ca'ca'a'« c^^ 


[ 23-r af, iin »r^atn 

^cf ca® I C 3 f 4 fc*i cnatai 
n^aa'c^a mw ajtnaf c^caf f®. f®. |B. 
•srcatn ^ai a[a i 

^ ^<F»! cac-r a?Fra 

f®. f®. iB-a flacatn ^*tfa^tai 

f®ca#a c*!fatcaai uia. fa?, apjtatsi 
ca, 'sfa’at'^T a's^ta cspcat f®. f®. fB-a 
i%f fan *a;a‘J fc® *tfca ai i ^aa 
aja^ta jfti^® ^acq *5fa^a ca% ^af*- 
atcl ^t^ja^ta ma na^i caal 
cara i 

'JPaa'^ta c^ta c^ta ^iiefata 
ntB ^^a -t^afal 2oiB f-t« ^^ra 
-f®a^ai lOfB liiaa^ aTk*nfaata ^zw'f an 
c^ca I ^a^aic’^ja yqaa® ats?na 

'ssrgr®a a® laF ajtc»\faai i aitc^faal 
caMataa^ a-ta^c^ia 'flaa« f®. f®. {B. 
laf^n^ Taa**! ^ai aa i 
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«rwt5t m asm TO *rww ®t=t Wror ''rw ^ i ^ 
*rtto ^’T t5*tc»i^ ^ 

c«(r^ ^ c^%9 ^rm i •ff%*r «ajgwt4 

Oi^ ^ I 





cati 

?t^f2p c®f%c?p -ii^p^si i2t«s —■®it<^5it?f 

c^l3[j^ f c^f% %9flc5i5T—■sit^c^sf 5FTt?rfi:® i 

c?c^ c^m f^c*ft?i tsiwt 

^t'€?ri c^1%?[ I 5??f, 

c^r»il^c^ C^t®T^t?f ft®! 

?1^f3p cs^^ I 

mz^^ <5}t:5l3 ^tsit?!. ’iftmc?! 1791 

^3t^tC'5’?l ^’Sf ^?r I ft'SJtsiCS >1^ 'Sllft^ ®lt^*^J ftf^t^lt^tfl ft®! 

I C'®:?!! #tft^1 'Sl^C^R?! ^tlF 

^5 I ^Tc«f^ C6C51 '®t?I 

ft®lw?r c^®r ^t<!^t? "siTc^ c^5!C^sj i sii c^tsr 

c^'?i«; ftc^a[ i «lf® ^t?! «f’5l ft®! 'si’tft^^f, 

ft®t^ c»t'«t^1?l <2!^®! ft®! 5pTt^tt®?( I «rt^^*l 

5!S5^t^ «!C5! ftft I 

®i^fi!^ ftaitft« 'j^z^ I “^z^ c^r^fq ^tftcii c®f®?r qtf^c^ 

ft:^=! I C^ft ^'h! '®r[v5t5 CW t5^ m^\^Z^ —^t?! 15^1 ft ? 

^Tt^tc^ cq?c?r^#l!:^ 6fttt?I «!t<5!l I ^Jl?ltc^i! 'Slt^ft^ 

R»t5!tf[?iN '^q ^ii?!=! ft c^ft I ftft 5^jtq 
cq^c^fe^r® ^iift^tc^?! qcw ftntM i vfi^ 

ft?:9tq =^*«f<i qa qtcf i c®ft ^<^3 ?!9Ttq 

I Ffttt CW^Ti! ^Jl'^tc?! ftft 

q'®t*i® ftsit^i ^9cq «f9t^ c?={—c^q c®i, 'ez^ ftrftr-cqi^q 

qft’^ 9F?r9t<! q?lc«f ftr9iq i C5!:qt^ 5cq c^^rt qtc^, ^i?r qt«iT 
q*rt<?!t®fr 5!l i^q c^ft 9PTr«f^ =!?! i c®ft cqt ftfq-c9t®q 

qftw 5!5?!^t?i ^iw C9tq c?q9 w.^ ftc9tq qai i q*TTiitr®'e 

qw qcw nt^ qtq i c®ft qjIftlTtc^?! qw i 

®prf9tc®?i sptc^ ft®im-qt<(qt9 qt?! %iq cqq i c®f%w q»t:f 

ftft qt® 9Pi:qq ft’fi cq^^^tc® ^tc^-^qcq qf^^q ^99t?! ^9tq i 
ft«tcq 9 ®^«f®ic^ qfl®ftq ^l^qt<«i!;9 qtsft q?i^t9 ftq 
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I 5?^ 

5lt I 

1825 Wf^TC^ ^t?T 

f%l I cft^ tiiTv <£rR5^?r ^^rj'Q i 

5r?rcE^^ i 1820 f^sst^ 

'srflti® c^f^c^iflc^rsT c«^, c^t^? ^tcn^ si«jt »r*iw ^tC5 

‘«rt^c9r ^1 ?•?! I 

^t?Tfc® ^c?r cw^c^ f^:5 1831 ^t?[ 

«itc^c*f3 ^ni5? I <5^ ’?:3f?r sf^rj ^f^«. 'e sri:*)j 

»T"*lc^?i wtiii I ^irn^'st':^ 

^tcw Cf?[, ^t?{ »IC 5 f '« »l 5 I^t^ 

I 

^Tt?ltc^^ ^f%^-f^r5f^C®nR ^ "3531 

I <11^ ’?aj^ 'Bit^t?r ^ «isjt^ c»rt<Nt^ 

c^tc®T I 1825 f®f^ 'S(itr?itc^l^?P ^tf^^t?r ^vir \ 

uq^ sun^^r?! >i^r5?5?T^ 

I f^fsai KTil^ I c^ mzi f^r^?r c^91 c^z^ 

T^t^l c2tt<3 ’tjt^TC^ ^tft^ '5Jt^9l1 ^«1 i 

’Tlt^T 5tc^ ’ft^ai I ^Jt^ C?Pt*^t^ C'f’^tCST^—’ft^’IsICST <^1^ 

^lt»T C^Z^ ^1l^ =0 I t£|^ mw C^f’*tt^ 

I 3SFTT?tC® C?<(C5TS?, St*t 'STt?! ^t'Stia ^V»\ 

9Cir t ’JTtl^l?! I “IT^^FtC^ ^»I 

^C»T ^^^1 ^^8T ^tC»!l "^tC? ^1 I ^Tt?)tC« 

m’^ ^^»{c?p ^<»r^ ^l■^^ I ?r»il Im ?i>Tt«r5(^ c^f«»s^ i 

^t?itr®?r ^9>t5r f^1%« ^^zv^ «t^^, 

Cfl?caf?[ 

^tai ^W®tc<r I 1867 f^®5t^-»Tt<Rt?i 

<2r«(t^ c^t^V-^rt? ^t^ifip c«f®ar casf^ 





—C'St^t^T ^15 t ^tJ^WT 

c^T^?r cf^-'®tf^^ c’^fc^ir <2fc^? f?a[ %Ji?r c^t^t?r 
5m ifT^rc^ c^^r ^^-iitfii<r^i ^t^ii i ^f^fr?r« 

^»T f^«f^ ^tK 3|JC^ 

i^f^, ^1 I 5f^»^ 5pc?i ’?!^ 

^CSflwT, C»f '®IfJ»tT»15T ^ ?If? ^tc-n 

fsic«f?r m ^w- 

fl»i, ^1 fsc5'e ^?1 '€ f^t^^t'o 5!-»nc# 

5Tt?CTl (r=15^C®l?i :^S[i-9tf^ift^ C5(^ I s^tc^ C51—^tsfi^^ «fl^ 

»r^-»rf3mT '?s^ ’tjt^g fkm, ftw 

^c«F ’tt^t^“’r%, 5jft-jr^aT, ^*1^, ^?rl ift^sr 
«i<t^ ^f%? '6 «ft%? aRf^^t*t 5r?ift»f I 

wi(^^ wc5^ 

I (£i^ ^vn ^«ci I 

^'^m ^^cfi?*r «rf« ^*it <«Ts ^t?i »i^?r 

f=if^^ ^tc?j ^f% I ;£i<r5? ?rf? 
cifU m ^fa?i '«r^i ^fi\m ^b5«i 

^Wl?l ^SaT ’T'^tC^ ^^^1 ^^1 ^tC^ I tf|^ ^?l»T 

SJ-C«Pti& ^t5 ^5C?(? ^isf5t5ytff ^U\ C^ZW I ^?l»[ C5^^ 

^C5iv ^t^r*!, «fs(l 5'Q^i ff«i 5^1 <m\ 

fr^ ^c5cf I 

^1?f 05^151 «tf^ ?[t«tCBI§ ^Vs «rt5 

I h«!tf^c=fii1 CTO ^Rfr ^«ri5 TO 

TO*! '»*^1 c«rc^ csrt^ ^9Tn[S(, ^f^rfTfl 

^n>i TO c’Fti^ ^TO<J =f t^t^tf? I 5??; TO*i c^ 

TOC*! 'SH TOtC^?, ^t?! »T;^«r®T ^tw*! TOS! 

Ca[^ « 

^5icJm 'sif^ c«rc^ «r«m 

^ ’fcTOl ^ c^tl^ TOt^tfl \ 
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wm 123-r iH 

•ii? c^an 3^1:^ I ’jft? ^ w 

nw #r^ ’TtfsT^ «l«f^»T I 

^ U35fi& WT^«| 5t^em f5»!t^ C^ I 

»r^fl 5H*tr^^i ^1 3‘5%, w9T^tr^?r cm^ <^f%^it«i 

^1 »i^ar 

f^?i ^1^, ^1 ^tt?i1 

CTt!& ?T5Ci5?r I t£l^ ^^«l-«5r^‘t 

^?r fi? «r<^(>i % c^z^ «itef «rwrst^ 

5i3if^ fif»ft^ ^ft"*Fi ^iii I c^Bf%a '=iT^i, ^ 

^t5it?[f% r«J^?(«« ^z^ ^?i:f I ^t»pFi ?F«rt? ^ 

»isjt5n w 

^’«r5T ^*ti ^ ^rt^rmf^fit^ 

?^«i 'sisrt® ^srt^ c«rc^ 5!^ «an?ei 

<il^*N «lt5l5l«f^ *1Wr?I?l SIWT 

^*tt? ^f%^«t I I C^wf|:?l ^?tc®f?f ^R?ltsr 

ff I ^^raf^sTst, c?rf®^t5r «i^r« c's^f^w <^^t<- 

»r^!^ WT cs^Tm *(^ltsi ?ii 1 

n»rt< y'QUt^ f^r.*r f^tn ^tu, f%i i(T®^ 

^1 ^ >«rtc^ I in^ ogitsi 1600 

' 4 ‘2lTt5( ^Z^ <«ltc^ I ^t9fC5f^ '^tJ^-?PTC9T^ ^ f^*N 

sra I c^tsi ^*rr< a ^ 

W,^Z^ C»l^ <1? '5tK%?v3^twi (Half-life span) ^ I 

tn^ <t?tc<?r c^ Rfsi I c^^i;?— 

'5(<t760 (?irrt^ ^W9y c?r%«tc5i?r I600 2l,i000 irv 

I ^ ^ ii\^K TSOBt 

c^z^ ^f[>T «tt?i f^fir ^1 j •ftrStsi^sr 

fit»\t'«i'atN C^ ^?l»T hwtf^C^I TOCIR, m 250 C^Ptl^ Itlt^tfl I 
<fi<R .fH^m *fWt tfC^csj 5ot% vii^? *fiir 
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ft9T I ^ f^»Tt?r c*tc® «rrc?il 250 

C^t1& W C’lC’ff^WT ^ f^at%1 I 

aq^l C^i^^p f5PT^ ntm^ AUa I 

itwrjtf^ ^ 


t5if 

’sitRf^ "St?! 5(*:«1T f?C?l f&W?l 

'AiWA ^tw 1 CAZ^ I *£it 

^t?l® ^a's w.a ^Hfi- 

5^t^t«fffl?rt c?“f c«rc^ fk^z^ i 

fwz^ «r^ 1^5^ ^Z'^ «tTc^ I ^t?i ^rj^z^A ^z^ 

’tnif t5 »rt (‘01 tf^ c?' 8 ?n ^?f I 

C?<f1 CTO, m5^A\ 10 C^Z^ 15 '5lf^?9^^t^l (Scrap) 

^z^ Mw TO I ^ sif'^ltTO f^®rr;^1 

^C^5? 1 ^Z^VSf Detinning-<^^f% «tC?lt’r I 

^’^'® ^TO >!tf^^ ??5f lilt I 

«lt^ ^ AlA^^ I '8lf©W 

TO*n, lilt 5tf^Wl A\WJS ?t^c^ 1970-71 TO 5itTO 5 9\if ^z^ 
C^tlEC? I tii^ 5 c^C^ Detinning 500 CTO 

750 1&5( TO?n TO^ I TO C«f? Cftl^ C^fC^ 21 CAft^ 

’tTTO TO I lii^ ’itTO cstto ^«ri I 

TOt?lf^ '5|tC^’?t?l C??C^ ^A\ I 

r^frn C^C«f j\t «r5q^ XA c^t TO« I TO «i|^tt 

c«ttc^»l ) 55! i5!tW'6 C^t=T C^IS! 

CfCI C?TO TOl^l TO I TO lilt ^r® 'si^^ I ^t^«l, «fCTO% 

^*15 «i^Ti8 CiFtfflTO^f^ «ltef^t«T ^^ 

-Sr a5^t I 1936 ’!tC5!?f ^ZW C5Ft!JTtt«?r 

«tCTO^«^1 ^tTO CSFtftil-’J’^f^C^ #51 TO? ?5?1 ?C«1 
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csFt^t^^ c»>rc^ I c^iisi ^ «t^?r *ff^sitc*i csFtrt^wiir \ 

^tC’l^ ^ C3Ptf^5t 

'ef^w?r 5fW wi^ (50°c-»ii^ ) i ^5?tar' C3Ftftc5ifl 

^ c^m f^f^ft 5J11 

^TtWT^tf% cn\^u !9^c«t 

I ^TtCiTt^ '€ 5SJtC<(ttr5 ^ "551 55 I 

^f«vf5m5C"f5 5'C9T l^q ’^«»5 1551 55 1 ^15^5 

^ ^^5 ^f5^t5 ^C5 1^5 ^t'e5l 5t5 I C5t^ C5t^ ^tC3l5 

I ^f^«;-f5l?r5C*l5 55t*(1 55 I C^t 

mw ^5if^ ^5^ 5T5515»l I 

5J55tf55J f555^ to 5^^ 5^5t:5 «rt5 55 

C5r»f^ ?n:5^5 l to5 5r?r 5 * 1^55 C5t^T5 f5%5T5 ?FC®T C5tt%5t5 i^tC^Tf 
fa|i^Jt5 ^^f5 55 I vil^ 1^5 «2tt5 *f^555l 99*95 ^©15 f5'^55 1 

Central Electrochemical Research Institute (C. E. C. R. I.) 5^5tC5 
(Acid chemical process) C55 ^niC55 I 
n5if^®f55 C5C5 55«f5t5I ‘il5^ w»t®^55F I «r5C5 *^^95 ^5115^15 

55C5 I <lf«C»rt55 5F5C9T^ f5W5i (29%) 1^5 ’1T'e5l 5tl5 I 

«i|^ 1^5 ^4W »ltf5C5 ^555 ^5tC5l 5^5 tile’s «l5)t5I <15if«5 

^»T5t5 *£it ^5 555 8TtC5 I C555 55«f, C®5r5 

«trElt’?^5 555 I #t5l '6 «l<^f5t9^ 5li:55 C^1 

C5^ ^t5tI55 C5^»r, 55tr«ft 55T55t5 ^5l C5C^ »Jti:5 I 

f^«n55 apl5t5r^5 5Wr ^IW 1^C55 5|55T5'e 5t^Cf I ^ 

’55^5'®1 «l^5 ^51 ®15^51^ 5555t5 I 


5«i»»i5?rt5 5hir 



c’*f»rl 

c^ai?1 C^1 C-^f^Tl m I 3iT<’«fJl f^c?l C^»Tf f 

^ni c^»n—c'5i c^T^ »rpr B;?r^«f?6 i sn c^ 

(^) "crfc? ?rtc?^ i 

«(?j; 3 is\^\ 15 

4 if^Vs 11 

5 11 

10 i£l^*v 11 

100 tsfux 1 
1000 l<)!5-v 

«.fiuw?l ^'S, '«*r’f®T'e ^ I f^tt»T STi C^1 ^ I 

(’*f) s?t& 5I’s’«fl1 ^tc^, ^tcw^ '«*t5fp»l ^?11-~ 

11 , 111 . 111 . 111 , 111.111 

2,071,723-c^ 5,363,222,357 f^C9 ^1 ^CiT c^1 f^ i 
(-sf) 'SlNti? f\X^n C^»t 

12345678987654321 i c'ff^ f% ? 

12345679 99999999 i 

(^) 45 »!^<rjt^1 5TWt*ft?l, ^1 «ft5? ^ 

*m[C^ I 

cm 

123456789 45 

+ 123456789 ” ’* ” 

246913578 „ „ » 

987654321 ctT’I 45 59 
- 123456789 „ ., » „ 


864197532 


n 



wm's [ 23-r 111 wn 

45 

1234567890 c^f’t 45 
1234567890 + 2 = 617283945 45 i 

9876543210 c^t*n 45 
9876543210 + 2 = 493827160 5 C^lt^ 45 
c*r'e?(1 cuff ^t'<siil I 

617283945 
4 938271605 

5555555550 CTt*?! 45 i 
(ss) «itr5 I 

C^f '«S«I ^?(J'5 <1t?I I 

'5(^#5 c?'<rc^ I 

-C»!i& 526, 315, 789, 473, 684, 210 i 

(5) 999999-C^ 7 ^*1 142857 l 2 oir,^ S-m siMT 

<ji c^tsT'e »i^<(ri to l42857-c=«F ctr-< c®l f«p *it« ? ««rf^5f& 

1 4 2 8 5 7 ^cflf I 

511 C«1 Cf-^ I 
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123456789 

X 2 

246913578 





I CT n%3t«. «1 

^tc?n «wt=ri I ‘nfrc?r?i «n7n^ 

^ 90 I c^l f^5[ wwi 'BTfii sum 

^5?T I 

ft^l '5rt?« I 

la^ ?3^5? «f^9T?^ c?«n1 'lfsi«’^t^t?r ^1 'e^T^t^r 

«f»i I 

^«i1 ?t%t? Dr. N. N. Fedyakin 

Dr. Boris V. Deryagin 1962 I '^Vi\ 

C5C?l ^C53^ C«5% ^Vs ^CS3?P C^ 

I sm, C5C9 ’^tfr i 

^c»l?f >3‘^t¥ ?l»ft!f5lf^^^¥?r 51C<II ^t<PC»n^ »!§ 

I 1969 »rfr5I '»rTC5if?r¥t5{ c^pfsi^Jt^r >r®t? Prof. E. R. 

Lippicott, Dr. Gerald ‘ilTv ^t?re W¥ fsiw 'sr^’Ttst 

I cn 

^9Tfe*T5T, ^1 ^5ti:*IT <£t5(tf^^ 5C®!1 I 

*tfii'e^T^tr![?i I ^ 'st’t 

?[1 I '®C^ ^t*rt?f*l CR5 ■®’B —C»3«f’T '®tlt ^«¥t^r I 

«f¥[ 0°C’T. ^t^t3ltf ^|jtc»1 

—40®c»r. I ^t'®, 'it^' 

fip^’ ^ti?i 

^Tfzw, ®t?r --20pc^. -40xk -lOO^c*!. 'St’mtajtS 

^tc<f t 

«r^ 100®(:^. ®W1^T?i ^T®^T^® ®1^att 

SOO^C’i. ^1^531 I »it<it?(*r C^ 40% 

c^% I »it<it?*r «rc»i^ ^ 4°c’i.-ii ^f^'efrt^tnj? c^*lt ^ ^» 



688 [ 23»r IW 

Ff^mtarl to «rt?r 18 ?rr<f:»T bpto 5 ^c»i 

^ I ^ 5pt?f I c^^rt’Thrto 

f^tot?l ^ m, f^®t%1 ^1 WT=lC^ ’ITni^ I 

to »!t«t?ri:i^ cm «rci»ni 

«(fto?r c<^tw c^ I 

v(\^v »r^^?fi 90 w w^r, 

«2rt®r<(to?i «fcirt«f5T ^itc^ ^ 

up? I 


'8 

I ?®Tr® C^t? T 

f?iRtoM *rf^, c’tWI *rr^ 

^;—Intelligence Quotient ^ «f«W to 'srtt. to. 

^PTC? I sitsir^ up^ i 

«?, 'e«f^. CT?51 ^?1 «it?, 

tom *mitom*ri ^mi ^to f%~-<ii?f c^fm'e tol totoi 
to <itc?5? ^ I 5R1 ?i»T f?»t%i “^mt?i 

«fC?N ‘ij^v ^t? (mt&t^ ?lW'« ^5R1 ’FW* ^tC?R I ^n?? 
src^, c»iTc^? »it*it?«i ?»ii ^ I 

»w ito up^ 

^m ?to ^ *ml ^1 ?? »rt*rm«i^f^i 

c?t^i ^an ?? •ii?^ c?’^ ?Ttoni ^smr 

?wil ?? I 

?^5rtf^wt;^?i1 ^ art’l^t? TO TO! to TO5? t 

?Tt^tlCT ton I tsj?# c^'m TO5^ 



1970 ] 
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ircicT I ip >T5Jc^« ^iwrl 

?tC3r?fi «*hf«f^?i c^‘*iT?f '®t’t ^ "sitc^ 

I >T^?r ^{i:«nr c^^?f '2fc*!f?[ cw% '^U 

f®t% ^t?f ^ts?f5TV I ^t?f'e —-5?r ^itcsi 

>!t«l1?f«l C^^«l C^ •Sp^’^ C^ »l5fCTP CTRI, Cn« 

5!5IC? CW5 I ^9>f '« . !T5C*T^ »r^C^?I >1lft^*^T 

f^at^?f1 '»it^. f^^. (j{Z*\ i 

■siTi. = 100 X -?.!^? 

<2r^® 5Tf>T 

f%'^-ii?i 1001 ^55T ?^iii3ffrf9 

^tcw? ^f% ^z^t- 

^tt??T ^Z^^lt9\ (Imbecile) ^9i1 ?rg i -sil^. f%^. 

^ ^z^ I 

(Idiot) I sit^f^r^ ^tC?l1, ^tc?? GTt^Pil (Moron) t 

?Tf%5ctT?T ^ 1^55p5i^ 3R11 ^c^tf^®t5fPc??r »rt*it?i«i ^ 

«ft^ f I 5if?i^’i?r 

I 5??5f ^ f^^. csit^^ 

C«ri?P «lt?J I \f% 'SPC^t’P aptw c^ ^lT5jf»1^ 

« ^tr?jf5=!|S '5{*l7^’Tt^ «fr?[r^57 7% m 7M^ ^7P*1 571—^t^l'sif^. 

f^^. ^t?r I 

c^« 

'SfJf Cflf®« ^It'« 71 ^^, ?|rffi^t^1-9 .’ 





fttwawm tiOTWt’iTft 

'« f^’^- 

f^t*in?i 5ic=rff5i«it=r «rt5'=T 

®N 'f^C9far9?t«^ ’RwtnNTtir 13^ 

«rifi5 fsj 14^ 'aii^t^ 
C’F. 'Jisi. Cl^ f^’.’Stt’T 

wtn ^rfl=r i 67 

I 

®^9’fCWtnt^fltCW «Ttf? ff?! 

*1^ '«i®f 5 I 





•I'asr ¥rfl»r i 

R«nt® ®^a Marcnta 

^tC5f sic^tfawff WIM ^- 

«rtR® ^ca%»isr I ®^a ’fearNtarta f^- 
iH3jtP[«t5T, '^•tirta-f^sr, Pf®- 


*re3rtfa'wt3T ’tna'ftf titf^ 

I ^ c’tW’i 

'Bfit'O ’it^u^t»if«f¥Tt*i fa’Tt^ 

C9f5rt!:a»T Tt^r^r ®ia- 

I aiia aca fkf^ «inata- 

€ta*i ff c-ftam 'Q Bfaar-’T^c^rta^l- 

nta "sjai 

^cas» I fa^a aati^J^aia >Taa f®fa ®ta^ 
araatcaa «ff®aa'i aaat»?raa aa®tf%¥ 
nala4frt®1 fat'ia i 

1960 ntw ®ta ’Tcwt^ftaTta ®ta^a 
f<wta v^carcJia acatfawtsT Htata 
f%^tf%® aa I f®fa Ifaata »ft^cat»if®- 
®7t»i ^t:>Ttfaca»ra. faafa®t»?raa 

awtiwta fa^tc’fa ^tatcaa »if*if« 

»ravta’ia at=»Pia ata’tt®tc»!a >r®tnf® 
«<ia^^Rsata ^Ttatc®fa '»fa 
fiif*pr-ifla fic^ia I aa^a fawta 

•tftacaa ^fc!^ f^fj? facHa^tca %»|5r i 
f®fa iftwta nfaa^aa •aa^ 

c^tataja* ?cafe*ra i ^w\w 

«ff®ita, caaa—aptral- 

^>Ta a^a ca^ta f5»i- 

C55PI f^, *irt® i^Riata caia 

faats •utcntf’TW’ra, *ft^ ataPr^ 

fta*rt®ta. cata*t ^i, car. fa. 4a. 4a. 16.4a.. 
afaaft®l a®'« afaa fa»taa, at^a«9^ 
a^a, faai aa^ nPrai «r^r«a aia atatwtea 

ijFftraai 4¥ aata f®fa *cft6 an* atra 
4af8 afartff¥ ar^ra aftaf^aa i 


1970 ftwtcaf c»rrc^ 

1970 nirK-ft®itr=T 
or«?i I Ji*CTi 

3PtT^« ^ 5|t«l ^n? «f!! 

I ^«fjtn^ I 'BUljt^f^ 

wn 1904 >Trc»^ %* z^ I '«r<fjt*r^ 
’T’J’T 62 I 

1970 »irc*i c^itc^s; 

cncim ^t?tC8ff ^aJT>T «It5t5i:»l?I 
'®l’fjt*rv ^ 'il¥. <Sf^ 

1906 >rtc«; aftl^i I 

1970 y\tz^ fBf^«s>l1-f^®itC=i C=(tC^ 
cn«c^^? ^cksTfl ^Tfsf, 

ftfwf *[ti^ ^srl-ie isx^i^ 

?[cac^ I c»Ttr«cffe atfnita *i5?^r^^5T 
5lWTf=T g=n-l6 Stcwa sitiS fSir^ 
c»[c^ya (1970) c»itf«wfe ’tt«ita*r- 

'scw ^ ^5i^a*i 

’vraci c>Ttf^ni^ »r^Ttir 'r^’in 

‘^n’ ^T^atT ff ciri I 'aa ^tcn afa^'a a^ai- 
faifta afw ^ca &f? c<rc^ atf5 ^tai 
^a ^ I *3ai-l6 'f^ci «Ta^ar*fa ^-a^ *(:a 
aaa cataai ^ai f :aci i 
ttraa »»tl5 faca BtaratalS caaf^tarata 
’T^aa aPfa-nu^ fVcatf^ta ^ca 

cawtii ^tm arts ai atar fnatatCt 
af®^|9c¥ nnatatiiila atalxar atar« 


caai ata i ^aftaarfft a^ifBa CBliaa 
ataca nitat^c^a atatcar 

caca «rtca i "^tana >iia'i5 caf^^*f.^tca •^^z^ 
ca«ai aa i *Rt*f=^9ilSa feaitca wISn 
Bwtfsatraa ’rf^F'iJ^fa’F *ffaaaTf« a^c»n i 
5iai-16-c5a ni6 13^ cnc^aa (1970) 
a^at aa i 

aff^ ^fca^j fro 

at^i cac^ Pf. c 2 ffa^ ^aa aara artai 
ata, 24c-r cai^aa * 151 -16 Bfa cac’a 
^fa?lx^ ca fa^ii ‘iiiaca .catf^afe a^^atl 
3ai 'BTcIfaa '^ta «ttafH^ *faWta ¥»i 
«tatn ^cata 1 

’Taata\ ’T'^ata aaaata «ff«ita 
ac^ita ca, -2rata^: i^atata 

a« afaa? natc^fa afaai faca 'JBa^ 
caac^ ^aa ac<a 1 at^ca cac^ ac^r ^ 
^fa^T'slaa %a aa ^tcaa araj 

«itaara if^'« ( ^ftai at^ata “Tlv) 
«(tcf caa I 

^ta ^ta^ acac^, tfcaa fn^^ta ca 
afaata ’itatafai 'srtt^, ^1 afam nfaaK— 
c^affapa naHaafa® ’jfa^ta 

CBca ^a ca^ ai I 

CartfaRTt*! c<rc^ ^Catf«nrtaT-233 
catat^ cai’f ’T^ata »iaai ^a. 
iftati^—c^affapa »iat< catflata 
cnap ^fecafaata-233-:af ^t«!tat a^ca caata 

«rta^ i 
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f^r'^fc’ts ^ts^i « 

‘flu nflsit^ «r^f^t?f 
c’fcaj '•rl^¥t«t I 

?rt*( c^Nt« ^1 C5?^ I <4^ 

c^tf?9t*iC’F '«r^:*t« 

^«-nt»fc*{ '«if^ 

^t^l '« ^fS9fs(?tCfl5l 

^•^t? ’TN^ta <2rf%fHf^c<if ^c^ic^sT, nlt’Pi- 
C5lt9 '«it«i9i >ft*it^ nf<sit«i c^tf5?t*r 

C’T^l C^ C^tH 

nffl*it*i c<rtrs7t*i ’i'^£#« «rc^3?j i 

c^fftj-s <iic»rcw 

?rif*f^t? *i3^r^t*r c^t'Q-s 

nfflaF*l1 C^Z^ 27c-f 
’jf^ltC'® fwZ9 <4C»f£l ^t^T 
I 24£»f C«ft'®-8 

*(C^tfl f4^t*l 4-55 *l^t^t"t- 

^1 title sf^t’tt’tca^ ^tcit 

ittw I cntf®c?^ «ft?tw »Tt«?- 

i^titfec^ cstlt I 

’t^ 20 'OfC^tiRj C8tt^- 

8-!:^ *t^t¥tc»t nt^tfiti I 

^'« ^apat5 5r»®fc^ 

^itf^it 1974 >TtC»t Jl^le 893 
r405 fV^t-artfif) 'BTtCiJt^RCtiT 

^wn«i ipsn. ^1 w '9 ?5 
'«lf^apsf 9U ^tC^ I ^r^ST'f*! 
*its?5f ctrc^ c<r«rc'® ntr< i 

^fe '3f?r¥ 

-^f-tc:^? c"f^ f^rc^F *i^t^t*(^t*f 


<1?^^ <5t^f»t 

>1 f^?1 ^{51 

c^tJini ^wc^if c^, 1973 -r«^^tc»i 

4^15 *irtfirittfl *fft^t"f^Tit 91?- 

f?c^ ^^wn*i ifai ^z^ I si^t4ft-r- * 

^fitl^ 1974 ntc»I?t 5ftC»T 'ar^l5?l 

5ftcw I *r^t^t"f?ftiTf5 

Prcv wfatJT? KZ^ I 1974 *it£»t 

^ftitls ^C«f« 1000 f<PC«ltf^etfl IflCTfl ijcnj 

I 

c^f^c^tnnsir^? ^Ttc»(3tfl »tt?tc^r 
siTtfaiit^r 42 c>fr<F« ’Fca ^c*c?i 

’fat’tfs ntitc^ i ''jPt^ c«tc^ 

^c»fii ffl'? 10 c<Ptf5 I 

^£31^ ’fWC^J 

etc’f^r c^siif ^£«fa >4^ 

'«i5?<ii’t ittcifa ^t-ri 5fa) 5Ttc®f i 

ittife 5(£«fj \f( 

aptifl C’tCW I \*( ’^z<if iFtCf 9 

c«fciF ijtar 5 c^tf^ 80 

fVc»ltf*ietfl ?C? 'Bf4f^l5 I f^33t^CW «ft?'n, 
lii^ arc^ ^^t*r C4»tl c^, c»i’«ftcir 3?t^ci?f 
C^tif «1%T Citt I 

^TtCT5tle *otRfsttsf iift^t-t^rtciT 

«lt^?*i'S»t. '»ttlt=I*l«n, ^lW<'^4^ aifl 

wiw «iwt2r ^si*rtf«'« 

^ c^ 

'Stflfe CMC9 c-2ftfeiTW ‘«fi8 
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fa^Tlt*»t C»fr^ f?l*«tf5j¥r»^i!|?j 

I ^ t^'^f^’5it»ini^ ’Tr^- 

<11^ 

?cicf I c7i?ii:»it«? 

’flu's IIt'S ^1 ^>1, 

CafT*tfl C*l53;^Wt«f I 

nl*l‘5?n c^, ^t^r^i-'»i^^jtfi?arjs( 

5?1 'Bif^ 

c«jt!5i:=f nfflT'® I c’?n^ Pif«?f 
c^^ca^tcwa ^5 ^:?r, 

^Tc^i '=f^ >iP\® 'ecu^ 

5ltC*t uil’ftS 

«]< rvic^ci^f I 
r®t«^5 f«Fl^ f®. C'St’TtJf 'D^ 

'Sf’iiw c^, f r^'« nf«^T^ 

«l^«f « '«lt^^si1 C5p?i1--'i)f^1 

I >4^ '« 

^^1, C^^^ 'Sltc'tis «r^r® 

«'»»?3t?r 'Bit^^ijtr^ c«»lf6j( ’’fti^ nf«*f^ 

^*ir^ ’fsitnrsr c^i 
'«’ffm '®f'®H 
c*ifetc5«tc^ f^iwu^ ^31 5:^ I 

sjitntca 


^tcsr ’it’ftwi f.im I niiif®c« «f««r*r'»: 
lijc^a tT^15?Ffli ^i( I '» ^1 'sft^t^ijs' 

^faftC5(t5 ‘ii’FfS ^cai? mnj ?N1 1 

c»i<rtc^ 'sif^ '9 

CV9 '4jr ?it’i'hif^«F 

^Itci 1 

50 c^rtfSif, f^’ftc’T 'sr^*i- 

c^tnj <4? I 

»r*^twnai, 4t>r <4^^ 'flt’itsj «f'?f® 

C«fti?i!’1W ^ft'S ^?ii 

ntr? I 

'or<fTtn^ 

firiwt?3fi( 

?itc?ir ^t?i 'ftfrs 

nt«^i I 4)^ Ji-siruit ^«fTt*r?F 

i?«9i f^njf^^- 

4C9VT cnc^c^ I 



f%®5T=T 

f^-23, |l^, 

»rl«fr««i ^r*fn-r:r-i970 

%5T5f 29tn (7ft%^a 70 

5-30^1 


fg®ts( *(ril?cif?( ^tf^\-t 
’it»rfa*i c*it& 32 

I nf^^Ctfa '«f«(Jtn^ ’TC^T» 

I 

II ?tf^ fipi?^ 

*tf?^c??r s{?t"f9 ‘flt ’«ir*fr^-r:^ 

5fNo 1969- 

’70>[tt»i? wc® nr«^c?<i « 

'«ftf«f^ ’T*^c# 'ft^til 

’Tti ^t?i=f I '<z^^ c^, ^fNs 

c'^ 70 ^tc^ «ff®fei- 

'«ltl»lt5I *ff«^CVfa Atss ^^STcetl « 

455*1 NSt^tt CTt^t’sjS'StC^i 1969-70 
fjjjftc^ ’1‘fJ ^ai 5ft^c^ 
*ftC5 I 4^ 3Fiti(t^*| 

»f®tfl 5Ftaf5F^ 

'S »l"»lc# 4^{5 

4^ '8it'r4f5f^t?l’ 

jjtNfNst^n f55wrciia -srsta '« «r>it5 

»it»rw?j ‘wts?« n^^l, 

f^wr^T •ftij’jjif, 


f55®5t^r55^^^ ^^-i\ ntitntfl'« ‘^tci> 
5P«5C5I f^NStn’ '^A- 

^CSf^ 5pr?l^ I nf%5Fpqi '*si5^t^ 

f5!f^‘f 5jrtc<^^ ^t*s^ C5f55^ 'ailf<^ 

®ft55t55 I 

2 I NS ^Jiprat^ 

n*® 1959-70 

f<^?% « Pftf ) 

^35 ^^j- 

C<£r3‘l I c^t^t«fi^ 

»lt*ftil*r®tC5J f5[55?%®f^ ’tti 5f!:?S5 4=^^ 

'5is?c*itr?® «5fCt® I 

*Bt®;*f5 c^t55t5fi’p *i^t"f^ nr?f55c?9 

1970-71 ^t:955 m 

'srtsf’itf^^ ^j’5’5jitw ^1 *faf ^®i* 

’fc'Tfl 'Bi??i:’ir*rc=5?[ m n®tf cnn i 

5rc^tf^® «jrx»rr5«rr« 
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*r«'8 

I 

3 I 

s^^JltsJ 1970-’71 5Ttc«iit nf<^i[vfa 

5ic5it^i!5i ^i~ 

«FW=r ’1'®in‘l ^t5l ^i’^^’siraapcii 

'8l5;pitf^^ VI I 1970-’71 

Br® ^165T ’ifsir®? *f:? 

« ''i'ff^^l '5I5?^T5l 5f^j- 

?rm f^Kfi\f<f'®’=(tsi 

Ua 

^Tpcyif^sit? nt«\ 

^c=ifjKt«fik 
^’flrf*i^Hf? c? 

»it«itii«l »f?rar; 

11 ^arf^^^*lttl 3^t^l 

2 I fi 

3 I 
41 

51 ^cntnt»'i?ar 


61 c*it^ 

71 ifinTsf^tAtui 9t7f 

81 ^a^ts»=f irK«^ 

91 ^5(f}3r9^t9^ 

10 I *i'S»i 

111 ^ac’?ar?^ r*raf 

12 I iil«^afSTt<tr ata 

13 I ^-!^a 

14 I ^a 

15 I ‘^c?csia'i!t'!f ^i«fNtajta 

a^ntsT a^m (1970- 
’71) ^taar^ ’T^.i’aa 

5 I fiT5ff^ 

nfaac^fa faf«a ^^fatara a^^at^r 1970- 
71 JTt^aia fj^ata'iaf 5ffaata 

f^>tia-nfl\5|'^ ('sif^^a) fa^r^at faaia 
acatfe^ ^itcait^ata nca «^af*r f»!ait« 
V ca, afsaraa f^ata-'n^a'v 
caai^ aat^ft ’«iTt'8 
ajfjtas C^t% Wt^t'^ «lJt¥tfe^lt^a 
a^aa ata^ aiatft^i* aa'^ta nfsaiaa 
ftafa^ n^tan ’^faatu^a; ^isna ^ 
«ff'®itcaa^ a^ata ar^a af5r« nftacaa 
f^ata-nal’Faf *fc? fa^tfsu f'sai attf'^w 
atca I ’T'stnf^ a^tacaa -sf^taaFra ^'«;*ra 
^(gi caat=f aataf^ ^jifo c^ta 

a^ata 1970-71 »itc»^a nfaataa f^ata- 

*ra1a'<F nc? a^ta a^aaif^ap^a ta^if^^ 
^a I 
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6 I 

'sr5c^t?i=i?r 

finf^r^r^ ^SfCSft’T^ ’T'st? 

??5T— 

11 

21 K^t*rf«rTt9 

31 ^*<%5r5Tt»\ ^«rrnt«(it? 

4 I 

5 I ^^n=rw9it?i 

f^i*{t5!5rr!:^ «if^cT-ft5Ta >f^t*tf« '« 

«ft5 

«f5r '9[t^Ji 'ii^ 

'« "aiSJCSlffT® « 

^t: 


^^c»i ^Ilf1 

f\v I 

7 I 

»rf«rt«[*i «if«rc^c=T^ ^T'st? 
"si^fTt^r^ »ri^TW=(N *f«? 
sf?t-f9 »r«T’r‘ri:^ « ^f^z^9 

<«ff« ttftcn '9tw '« 

(Titfn^t? m ^z^^ I c?r-r« 

«^T f^fj{ 'aftWtSJTt spCflH I 

^t!sf=fc<5r «f»itc?^ ^sr 
C^ <4^1^ srnt®F=(, 
^f^<«t 5!FfilTj 

^f: 

sjtftf t^fsT 


^t: ^t: ^*i?l^»!t»^ 5C«ftnt«fJt5 

^f: ^«r!^er2f»?R R|tnt*(JtK ' ^t: wt"f«fi 

^t: ^®8trsf!5r»\t»\ 


^urorars^tn t^JT f^-23, ?|twl itHf«l» f8. ^>Pf9I¥rin-6 4Wfn3 

37/7 CTfswttStBT) OR, 




wwi rafF gRci 

Stsw, wa* :|CTn, 197# 

9tJ|5r« ■#!%* *tf3 ^ 4^|i, 






1970 sW if^<ui 


♦it*!* 


«?Ncst ^<iwi 

crrt«nj >ft^ »i^ 

nVm c¥t5T wf Prl 
WlJl <rff¥ I ^ ‘IC’JT'e 

^il^j'ft tiT *ftw 

^tfp» ^«*»m 

WWW *ICTI'« ^t?*ltT:^ »l^tsi 

flwcv •rtw—fHnrs^^ lf^iT»r 

^ «itif I if-irff 

*rftci *rc? I 

^ai (Gold leaf 

dectroscope) <fl¥f5 ’W ’•StCf, 
•ffK-ftwtPH ifW^TtntW WVI 

t$V9 0WtW9t a»f<rtf^ WtWf *^<^31 


>i»)t^t9 ntc? cwcw ^c«j <rt?:¥ i 
-i»it^t9 »iwti ^f|«.-«rf«»r5r ^ttfltn W9W 
^1 srf<fK^ «r^tf?^ ^[ti najcv 

f^^rr? ▼c’l ^ 
^ mv -r»it¥i c’^rc^ ^Tt*itTi ww iw 
»ic« ’^tf 1 ^t«ft=T 'mi 

I i3r»^ 
»rtftnT nfS^n ¥»1 
^5 1 ww cwm ifitn 

fri ■[•iw w nw oiflS irNtcii 

f5wr'r^ ^ttf r 

•nirKf^i f^'stn; c^«i? «tw 
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c¥t^ I 'TO iw-c^ *i"»ttr® 

^ c¥t!T «rvr^^N ^cw 

▼nr wtff's •rar '« 
fnr * 11 :? I *tai<rtf=r w 

‘flc>T fr^ *r»!t¥tir ntnr, cw^r 
fin I 

^t»rr*i ^ cT<n ▼m—c¥tH ▼t«*i 
c*r ^ 'st^r «rt<rt=r ^rttcis i 
^iJsrtfB »ii'8 ^fw» c^, ▼wfT®:! 
^1 ^ iiti ’▼▼»n 

Vf I '^▼▼'rr^ 

ft «rr^t*i ▼r?rft»ii 
tin ▼wl <«▼ '©▼▼ftf 

^tir c«iT c¥tH f% 

I 

«f><CT ▼?! fr^i, <Sr ▼[▼ttw 
▼ac*r?r fnr snroE if^nr 

▼r^i c^arfej *r?trflf?r i 

(^-'s frs ntnr c^, ^rt^JT'Sw ^rsrtsri 

«rrT^«^-«r^i fsi^T^ i 
cw ^•iT® cmn 1910 
ntm ^in^H c^^=ni 

' 5 f^«.wt*r¥ ’w •i^j ▼nj^r nr, 

c^^sr ?r« §*mr ▼d, i^tii'e ▼? 

f^¥t»i ntrr c¥t*t^1‘?r 
▼tffsrr f^f^T nrctif c^, 
fit nrc^ ▼rl»r 
^tf f'jdfl cent «rti ^ «*i i ^▼4^ 
••▼▼I nftftf nr, t«.>T *ftf^^ 

^8 1 C8’l-'fls ^ti.>r'«rr«u 

c<rr¥ '▼t>ri c^t^r '▼wt's 033 

I ▼tfvnw, ▼▼^ «r^c«f 

10 fufetfl tg wn f^F^^ri 1 f^r® ^ ^nt® 

»Rt® I ▼tW^ C^r f®f<F ®1 ▼T’S,'®® m 


▼c® c^in® •tlx®. ^ cwf- 

•tiv C® (▼ 'St JTTO^ C®t®®®T I 
4 ®® f®®fC®i® '▼®®tx® 1921 ®tx^. ®t5®tf 
f®wt^tf® ’f®^® «rf^ 

®® I '®tnrf®®t® ^®jt*r® f®f®t^t® ▼ ^® 
‘®® ®®J¥ ▼x®® 4®^ 

«f®c® 'StTc® *rf^«®t® ®®®tf^ c®x® 'lltl 
nJl^l '«rt®s ▼nr® 1 ®®1 ®t®®T, '®t ▼tx®f® 
▼ra ft^fsc®® ^c®fc®J ft®, c®®tc® 
®® ®® ft® c®x®t ®r®ft®f ®t^x® '®®^ c®®® 
-©^tfc®® ftl5® ftx®^ ®®t®I 

ftft®® ^c® ®ci «rc®® ▼St® I n®1®i 
c®t® ▼fti cn®, ®c®® ^T'sjvx® ®rt®^«®t®® 
®taii ftftsc®® ft®-ft'®® ®® I c®®ti 

®®® ®t®t® "t® t*rt® ®tc® ^®®i 

®®T ®tn® ®tail ®®t® I ^r^^^iit®® ‘«®* 
(Galactic plane) f»®t® ®?®®1 «rf® ®t"^ 
C^t® ®1 C®®, ®t5®t® C®t® ®t®'®®T 

®® ®i I ®?®®t^ ^tx®t®r ftf®®® 
c® «r®^i ®^fti c®x® «r^r® 

sr®, «r®®tf®®> I ^®®tx®® ®® ft® 

c®c®^ ‘'jfnfl® fen®—'▼t® fe^® ® ®f®*i 
cntntx®" ®®®5tt® ®f®® 

<®^ ^t®1 ftft®® I ®ft ‘•S ®t® CT®®1 
®X®C® ®®t«Ftnf«® ®ftir (Cosmic rays) I 

cnx® ftffe® fes6«t® «®^ ®Ttf®- 
®ft®i ® ®fnft®t® ?®t®-n®i ®TX® 

5 ® ®Ttxf, «t® ®*lr5 ®t®l mM soKt®® 
'sftvwtn® ®i mi^c® ftft®!® ® *t® >!▼- 
®^«i cnnx® cnc®® c®. ®t® 5 ^K®f 
^® cnx® ^ ®x® ®^X5® ftx® ®it®4Wc®i 
®taii wHHi ®®r» ®ti®i «i® ®t® ®itxii 
f®n®®tx® «f®tft® fzm c®, fe®?1®tn c®i®fe 
«fti® ®itn®® W.IM I 

# 9 ®® *ft®t®ftir® f®®lf it%® c®«r- 





*^1^ «rtf wn tH 

ww^j ^ ?iRi 

RfV f flftra ^*f (Homogeneous) 

I our f^npi«i c^m c^m, 

««t« c»fnf%'5 '«tr»*ijt!?^tf^ Sts 
^rci I 

T*f *fti:?J !?1 ?!•! 

wcai flf^¥ ^-'atc’t *jcs» 
ar^l^si I at® «r^«rt® ^sii ifw -t®: ^ 

<4^^ ^9 ^ ^i^ I ^ajc® 

01^ C’t, f®5( »r^»T1 C^? 

®flw ®r5 -stN^ ®p( «it35 ^rctf"®, '®t?r ^J(^ 
^•ic® c^f^hf Htaf ?-f c>i: f*(: c^r 

f^:?:-ftf nffcitft® ®C5 i sii^t^Nf®® 

flftrfl ®n®-br^j sxio-^o 

c^: fk: I ®fl® ®ic® nfij^it*! 

1^ •itC’f, ®i 150x10® c®tc^3 I 01® 
cTB*® ’ifv c®t5t at® *it«rrr*i? 

5i!j I ui^JT f®, »f^tcn®l c®t?rn9ii 
^®t®5T c«fc® c^ -rf^ nt'Qfli 
®t?i c^a® 5t® 01^ nfe I 

1927 arti»i ®»nt« c®(i:® 8rt®i 

nt^tr ®tt*i Of mj ®c?i5i c®, cbH® 
f^5r®®ti '®*t9®i ^®?r 

fpFTT® c®c® 10 f® 12 

¥*r I fx^ 

^WTtn¥ C® f^“*ftC®®*l ®f%®tJ? 

’T^^® ¥1®%*!®, 01^ ®t®t’«rr 

trf^ ®CTff® I *t®i c®c®fti®® c®, 

owt artf®®i ®®1®f ^w® csRF c®r¥ 
®prit ¥c® «ft® 45* ftf®®i-«rt®^ 
c®^t# ^ ®t®ft®f%® ®tt¥. ¥®:*f® f®^“ 
c®®1 ®PH: ¥t® ®t® I «n®rt® St® 

•R^bI <ttt 11 4360 ft^® 

fewr W33 w-ri ®®fift®c^ c®®t¥f*i 


fc®V®¥ ^®r®®t® ®c® «rt® ®®® 

®t®i 01® ®t®«i ®r® ®tc® c®, ®i«t- 

®start®f®¥ ®8rff ®t5jtn® ^c^®¥ 

c®caf®®f®i n®^ ^®®& «Rt®r® 

®f®®i f®t® ^®f® I 

«Jt®4-f®9tC®® OJ®^ ®rt®Jt® wc® 

4Tt® ^®-®f¥c*i ®tii1®¥ '^-g®c®® 

;5t®®-®t® (Moment) 81X10*® I 

CsH® 01®® tfcfl f^cf ®®t® C®®t 

®t® C®. if®^® C5\®® «r®t^® A-C® C*i^fC^ 

c®t® ¥tfir« ®f®®t® 5^®^® ®«ii 

r9xl0‘“ Cos* A cvt^i 

«rt®t®9l^c« cbV®® c®®c® fc® 

^ ®f®®t® c®t® ®1 ®t®t®« PW ^t® 
®t®c® c®i ®®f^ c®^ I fC^®® 

c^tVg^t® ®t¥ c® ®® w 

1-9x10^®^: c®t: (e.v.) ®«®1 ®fl®t® I 

®tc®® ®Pr®t'«f®® 5^f ®t¥i 

®i% 01®^ r^c®® ®r®®c®?i ®r®j ®tt¥, 

f®f5C®®t® C6C® ®I¥t®®t® 

¥f®®^® ®f®®i ®^cn® ®«t®®ii 

f® ® 01^^ ®® ®®1 ®® I 01^ ®Tt®tC® ^ 
<l|®f « 1®8 f®C®6J I c®fel ^W\ ®tf^^»!® 

®t®i > ®f®®t¥f5is nf®t«rt®*i I ’PK 
®f®®t'»f® ®f®« ®¥tc® C®¥C¥ 

¥®^i ®tc®. «rt® 10 
®®^T ®t®^«r«i:«T ®f®r*ftf®®i ft® 
c®®fiT *:(c4^ ®*^ ®t® c®t« ntc®f n 
cm^i ®t®5^»! ¥f^ap® ¥®t^ ®i nt®w 

^ f^is ¥®'®: ^*r®® ft¥ ®i®l 

c®^i oi:^ c®® c®t®n ®ff. c¥® 

«rt®4 ®t®®W® ^%tit ¥tWf¥ 6®^ I 
c® ®® ®^®1 ^t«V®f fitffCiftf 
®t®ji'«® »«c® c<^Vf®. c®®^® 

nftftl ®t¥ 3xl0‘® c¥l® ®w lim 





JTWt fitfv 

«tf» ftfsTtfe <tt«I §15 ¥Cfl I 

*tfiRtt*tf ww 
«rNt«*r^: «rfir¥ rtin? 
whf^ ’iTt^ firn ¥?i tpr i ff^ 
¥fi¥tfi^ c¥t^ f?v wtro, 

»T^<rn, ^1 c»r«f^? »!l^¥ 

l'8Jtff ^ I w 

wt*»r5 wen »«^ls ’j^fv ^cw «rcit«f5T i 
sit^ ’ft^*rtf (Geiger counter) I 

^ m ^ «l« 

it*r5r wij ««»Fi8 
^^4^9 w fft^ I 

nwn cVH:»»«r >Ttfti»a cT<n 
CT, C^sr ^Wl^fnn (Azimuth) 

nz9 •ff^’i (yfzw 'eitn® 

I fen? '«fe 

*(t«Bl 45° cnc?f 60° fw®,*r«w1-s 
■fc«r ?i 14 »f'®t^n 

n^ wz^ nu? I ?jtnt?fe« 

^Tfitrn ^?i nrf» nfv n?n^t« ntf®:?« 

^tn?l nc? fnl cn, 

??tnrv 4?^ f?i?wnt? fen? 

<«*T nffe« I mi¥ cn«fnc^ 
«t^v«r?t^?fcn n*!! ^?i c?r« 
ntn I "itnt? fe^ « 

nntiKn cWr:ntfn¥ ^rl¥*i « fe^? f?c¥ 
nt¥ti '«if^f?¥ cbV(¥ ?nwni 
nf^pi i?¥ cnc¥ fewitf^cn ^rntf?® i 
felifn® 

csWv ?»ic«nti:¥ wtc? cww wtzw i 

Fleoaing s 

left baud rule nf^nn 

c^c¥ ?tcn w¥ ^fn^t'efn 

nt^ tn¥ 4cn i 


entfig fntnr¥, enw^ ¥l^t»fiic¥ nt f t m: 
c«tfen fwfe ^fnfnnFii ??, nf¥«n¥t¥Cf 
^t*lfi-¥ni f^fnftn c^aPtim *wt- 

n? tC¥¥ fef^cf ew'e?) nti ?11 

«<ife ¥ntfei ^wtznt itm ¥tn cn, 
4^ n? ¥fnfi, crefn 

4cn ¥tni cn^fn ¥tfn 

«it'!if^¥ n^tti? 5f?i c»r«fn ««f nii- 
c^iDcsn nc¥ ^1% ¥fT¥t? 

n^tc?? ¥ln¥i I 4«In? 

fen?^ n?t¥i-ft?l¥i Ptfni? «ftn^ ¥t*tfi 
n^i¥t¥ n??¥ fSinc® ntc? i cwn ni, nffe- 
ftwrrs?? fsr?Jit?ntoi 4®fn firfnfn^ ¥f^? 

«f«^ Sift'S ^ I ^f?¥i cn«fn? 
fefip nfipi nf?rc<jf¥c® f*®? 

f^c? cn^fn? nt^tnen? nnu nen 

ft? t5 ’TWtfe I 
4'®fn? «n:?j'« «ftfT vfn^t? ^(5- 
nf^*( (East-west assymetry) 

nt¥^? I 

fetnntns c*in-4C¥tc^» ntftinT 
¥fn¥t«fn? nn clients? ¥Ci 
C5tni ?t? I 4? fnitsf cn ^rf^fe nfwi, 
enfe 4fe n«? fenci fe^ni 
4ftiCT? ntif wnt? ?fn «?n^« wa 
cn *?fe ¥c?, •« *fi 

fw«»fii ¥tfet«tfe «i%f wa 
Wi ^tni on I. wm 
irjti¥fe nifenti vtfefeti « cnn^cirtil* 
nnm 4nn 4¥ nffesin ti fe^tnw ¥ii¥, 
ntc« ^nrttin wmn ¥tt¥i iwfe 
nm ¥fi¥tnit»i? ¥Ftf%nn¥^ircfe w?t¥ii 
CWVS ntWl f^l 4¥ftnC»tllt ¥^^’C<^¥ 
¥f^i nftff - fe^n w ^fe! 





*rfw ^ ^ snr art^viif, 

^RitV ^<5T| C^ft¥ «1 fe*t»\1li are^ I 

^ff'« *r?t<-f^:»?« f^w*n 

CTO 1^ CTO «rt*\’n ’ffi, c«ft^i? '« 

Iw^tcsm *fattc»« nf^^i V( 

an-*CTO5, ai!?'9 

( 4ftg^ ) f^!5 <41F s^9. ■'iiattfn 1^- 

sn f vt««i, <ii^ vfift«f»i 
cns'® ■rtlF’^t^ c^, ^i^^csn 
1^®: cn«f^s ^tnt=T-TOt? 

fai'^ij ^Cf I ^iSvii^ fk^, >!Jtf5r 

C^«f «Tf^ C«rtTJjr « ^C9!^5=T-Wt® >-‘1^ 
^cffl 5r:«fT i^^ta 

I <iif®tsT[rt «rf® f^fT’ffsfl 

y^V9 ?C*1 

mnt«R I 

c»r at® >JtC5ra ^ c^aj 

^tc»lt5T aptfiTO ^apiij 

t^*tf ®tfl nf«>it*r CTO I cs'h^ c^3i 

T9 cwtflft? 91^* f.Vi ®® I 

fCf?F w nfifs® ¥f^®t?r TO f^fw 
ifipf ceVw C^ilWf^® ^^J®! 

«55n* f^lai c»i^f5c®fl 
■rrtrtc^ ^^® ^T^t®* ®flc® 

; a5^t?1 csrt f 

Ptftnr cft) c«ft®, 

10*' 

cat:-«r»rti lc»i¥}^ TOt f^l 

»jti®r>TC<fT i^rs c«rtfe5(- 

TO *RTOI 

H®"®, «f5 ^u»lf^CS! »<®i5 

TO c«tt^—«n{ntt®i c«rt^ 
fTOi ®TOt*rf®® flftifl TOi c^'^'«rt®tci« 
^fiwct ftTOw® toI I 


?0l 

1933 ^tc«T ^t'stw »r<w 

cai^-sfc^tclfl ^cfetarTO 1(5 *fTO 9m 
TOSft af®l5 cfl^ c^ 
f«®n ®tfl 

f^if® I csattfcf I 

®tti fti ftnlt®f^i 
<r«c*rfl ^®i CTL9 n^t«\®cw 
^t«tT5lTOt« C^ ’IJJt®. TO I 

fV® ’TaF®i c<rc® ^15 Pt®iw 

fC® ntcir; ’ran—(1) aiOr fe®f *faffti\ 
cafcap 9J, ®tTO ®tW« 
atTO TO f^n?t® fsTOf,TO (2)'if? 
Cltl ftc^l 'flf^SC^lT CltaffC^tClf TO 
®t«i f^nsl® artf^® ®f, 

®t^c»i ®ti?i ?c^ 

f^iit® ^I6s ^ic»^ >jri?li, ®i fi<cii 
asr*fffl»rti I m itw, TO®ti^ 
fic®^ «i'5J% TO »i)^ i^rTO iitTO ®ci*- 
ftcii I vfl? ®c® f«fi Cl ci't-ri 
TOfeii, ®i ?c*f—srcitcii f^i ®t^i 
§l6i •tfiici) 6 *1® W'a 

®tl? ®C5 TO®t*fS?tr®t 
f®ri ifi c®t:»ri I 'flTO cm 

cm, ?*!c?i I’^rwc® cfliti^ ia®i 
if^cTOcii '<1 ijtim «rii fiittc®! 

aFlt® Ti « cm TOW mtc®w 
f^®cf nfiwtroi TO ^ niitfflt 
’tr«mstintci,TO to 
ia®i ifii CVS. I 

^41 fi:TOCl 4*ltf^ TOll Cl, 
ifif tfli ‘«¥l *41^ ®®caD: <^1®# 

iitfi®,, af IB intfi® I TOii, mrfofir 
Cl ctfT^i If, ®t« cit®1 cn® ifTOr TO 
if®cTO« i®f cm I *rTOiW 
nf®cin ^wfli-acfi iml Ttm m t 



5ioS 

ctw 'flt PpiM'a c^tftit^*C'-c<rc¥ ’fWif^JT situ vn 


w«rf«wt«fT foj nr? c^, viiin «rtnii 

cnnff, ^ «raftff'® 
nttf ttn«Flc*rs «rf««rrti *ii:n 
c^r® ntca i ^wlcs« siM 

nfn|5» i >6 nfaj^c^ii »it<(tn/ 

(e/m) ^'s «^r®i I 

lien «<nn 4n sitncn, <ii'? nnn 

^c*il cntntn <<1^^ fV^te^ ? 

nrt|ji^^c^?i ^a-n^ n’l^nr'si 

(Equivalence of mass and energy) 
nftc«rfn'r5 <•1 «rt?(« ^fsfa «fata 
ften I n^f« «R;*rtM ai 

nfnienn ^a *5x10® c'st: nf%*a 
nn^Ti nfva fafn^ica ^-ofna 

nt n«ai cncf^ c^tn fng cw 

nntatn fnntfn^ ? 5 cn n*infant*r 

^fntntena nrtfa^a ^nfai^t^, n%?f 
ilia cw'e '« nf^^n ^nn«. 

i»ai»r^» ^ae'® ntca i 'nl* cn n^t*i 
nfw fafnnea •al aintva aca, 

vra ^ain nfaitn acm 2x'5xio® 
-10* I: c^: I 

«inn«! ^ctaeat^tJ, •an ^tfa 
nfaawata f«at«F •al lat^a ^[^afnata 
naeat ®faaiat^l ntafaenn i 

•ijtatantna ncaam ainn ^faaiatiteaf 
ma fnem i 

ai^uia c?ai nttaf, ^n^v arnati io« 
^ cB\i ^nai wtfa^ nfen'm a^tn 
nf ac nta in a nrn ^enni?a-nf^3H ’^nn 
waiter nteai fvi 'aain «fFo 

aatartnf^n aftrf^^ fni enra 
naataa w na i «anntaj arf^ fantea 


cara ntrai aw«: intc¥fe«aax 

'eafaitfnfar nf^^tW '^ta c^ta 
cntfaaln-C" ajaata ¥ca «rtatlw« nt^ni 
a^cafarnn i nf^na yfaia c«w%a 
natn cnca^ nf«f§a nt'aai ateaa aen n^ata 
«itn I 

'« nfnljcna ^f^tatn fan^n 
aw <aev ni^ca n«ta«:^ aaca «aa^ 
«aa TO 'steaa atai ca fana ai n^al afeca, 
^5tr» ^tia^ faatn «ia«¥r^ i f¥i nsaa 
'®tcaa «caa am aca ? laait^ awn, 
cn ^laa faftaca caai faea aei^ta 
^fVaiar*?l nt^ i uit ataca ntafaa ana- 
faftfe nate<« nfnicaa n^aaa'ln faaf®na 
n^fvn ataj i aaaf twa^a-nf^Jfcaa 
^tfa'^fa « faqa—an^ta va 
aca m^ai na^atatea faatnnntaj at^ca 
nfaa'® acaea i 

^f?vc5^aa ^c'ja fnni "at ca, nftc<a 
atai «rf^a« aw an^ ^cna$a (^aai 
nfniTa ) «ta -if^ fngli atfaca c¥cn «aa^ 
^^n1%!a faaaw «itar«ratn to uiar-ca^ 
an) faffawa aaj f^cai cam cnca, J^wf- 
^caanfv rsxio*^; c5t;-fa cant aw 
«ta •infa^ nfea «ifaftw^ «aftca 
antffa« aca atcf i i?faH ‘*fm tb:- 
fna na ca, nfv afaa nen 'new %nf^aa 
cma-nfvf afro I aw atm wta, 
c^-nfva ^ftJi nc^tw ntai mtea 
>aa^ cn ntrn lo cn: fas ntm faca atfa«m i 
cacas ent^ atijrfn «fti 100 ens 
ntnta inr. cnai? nawt catan nta ca, 
caa-niftcfcr ac^tarrea mtaai ca na*i 
ilcna$wa ntw nt^, wa^ ati^aawa 
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fwci «Rf^q[C« «r«fr«v »rt^t? 

finf I 

‘iwfi 

»nK^ ^tr»^twi 5|f«^ I «ffli 
■rfe T^ci c’ftaf ^c»i^^=T 

f^n ^tii ^tic 

^•iTi mw c»rl5?f "ife ^s 

'®ta ^?c»i »ff^t^ ^t^carij ^ 

^?rr^ I c^ifsy^R 

^^tci5 

nti?J I "tf^i ’iW'® f.m] 

f^f&ai !ii I wc^ 

15tl 

'>?ll I ^rfainitis ^5?: *jp: safl- 

’Tfi^arnfl 3F15 

I nflrc*iw ^<R wif ^Pr^i 

^’tC¥ CS^tSf ®Tt»TC«r, 4?F- 

*itar <f«r»i ’Ti'f^ 

F*?r^ I 5?tsi «rtst^^*r i 

47 f^lltT? ifef «r7t“f I 
«rtft7trfli 7f«T 7«iTtn7 latcTife? i 
C7^ C7^ <1117 (Burst) 7t<rTt'Q 

f^rn 71X7^ I »i^t7t»ff77 «ixn7tf7 

*rf7 ®T\ni8 5!7^: ?7c*ni 

7ft7t?r 

7f3rr® ‘fliinl *f^f^ tT^i- 

4715 7K*f<n{5 
^tT?l7t»W ^fTiJ »T77 

TfiTt^ n^<01 aP^lH: «m7 4^^ 

^^7^ j^Ntf litrAtf*! *rfl <i5?itf 

TTHIWTH I 

4^^ 7t?r7 7H77»T 

«rti 25 47» wu’fi ^ nt^»ft?f 7t^%t?r 

7n c>r«fM«rt7i- 


«»7f7 7r«f7?!I Tm^sil ^rtl •J7T 
TtiiT^T, «rf7 ^nfl 4^ TiTt-^^'fi 

w «rrt 251 7t« ntw, «rrt 10 »!7 

7f^7l 4^»^ ^ 47^ »TC7 <1^1 

Trasr, 4^ >pr 
“if^t^ fti’q'tfecsji ^ *fti>i'K!^7 

*ff^« ^t^7 C7t=I 7fn7l I 

*3;rt^ ^»ii ^rTci, ^ft7tnf77 i1%5 47 ^ 
7**r« 7tcf, ^1 w^»ra 240 ftfetf 
C7? 7?ir® ’IT’l I 7r^ Cf[ 
^i:^7§:f t>^^l 7lltST fh'9 ’T^ fX7 
ntci =11—4^JT f7, f^tl7 5ni I 

4C5=1 C7T-t^ 7C7 C*[«f»W ^ 

47^ mitflR C^, 7tl7 

7!l=lt7 Jlt=1l^ I f^»TtC^ CY<n 7tl, 41 
=5^ ^jWtl 7t« Ft^ 411 47 7fW, 

iti 71 1:1 7 C«fttCll iWltfV I 

4 I 7fi7ti iti ciii i ffi minwci 

C^ 71^11 ^t7 I 

«n77; «iti 4715 fiiai Tpritin 
4«rtii 4C1 nc? I i#rtfi7 ♦nmt^ 

C7S?lril TTTJTll im7 111^7 
C«ft5l 7 Vft f^7f7'^ flfeirl I 47PK7 
4717 «fCl It^ltl 7W 411 4715 

ini ii7ti, n c«rr5i-c«rt^i ( 17 ^ 1 x 77 

•flf^7 71X1 I ^ f^txi fel.ni 11 
Cl 11? 7t^ 7ti^l1 4^ fin 

7117 Itll Itfinm I ^7t7ltl WTtl 
inr, feftipt7 C1117 citflxiife itPpfi 
41^ C5T«fn 11 H C«ftfexil HTTW 
cic7 fifelciiTTTin 7111 41 ftniN 
f^7 Iten-Ttm 7n I 4X7 c«llfel 
fifelci 41^ ^feSic«fifen itntifi7 111 
Ttiti c^rifei cnx7 nrtfeci tnh fi^ 
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c<r¥ ) (T?>fi!W ^ftari- 

c«rtwi FCT vtr^i istvt^i 

HW 'ill 

wv^ ff c’rl m 

^•!=rtCT <ijt^ I 

nw C5lt?i nff ^tsr «tmTtntt5 

’rt7»t«. ftr»ici I ^*rTt*f4f ^jt^Ti5!sf 

«rrwi ^nr¥ f<wt^ 
sftra ▼tlt'aftcv c»i»rsi?i « 

^tf^lur ftfcw I «ifV- 

▼1 itui oqlt« ^r«t 

c*raiw c^, cjpr-^Rti |c»iflRfl csa 

«ttf «l -r® '•I I (ill ^tC51« ^K- 
f^f fif I 

^r5, <«| c«rc<r fifu® 

fft« -fll—c^5? 5(1, c»rl «« 

wut 5(?5i ?ri fen? i 

>ic^e (ill c^, C5i>ic5(i 

«mtJ(-»itaii ’ilwtl ^f«i I c*T *itai 
|c»l^|s(-^t<ftt5(3 ’rK 5f«r5i 01 «?t4R 

^m»i §1-1 kvs 

•ftii I c^Risni '<1R, 

cn i ^tl «nijii ^wjI 

f^fiil fw Iw^l^ *ifirlc5r nfaf^ 

ff I ffi wsc^^r 

^Ttw 5(if1ir mw fl'stf ‘ii^jS 

Icn^|c5(5 

<«ltl I 'ill 

^titwi =it>i i»c!(i I 
^ nlw c>(fe 411 cf4 I ®f44ir®'6 
C?C4^1 J 

CWfiW *f?t< C4C^ 

47t*ttti R fll 

opfii nrw ’few 

fit «?rn I *41 ^«ftli c4*r C4t4n 


4tRf c^, ^fl «n OT 

R’T'T I C^aft5f'fl«twi:4« >r4f C*Rar| »R1i 
-f1v ^f5f«r5 4fW fK« ff «i|4^ ^1■CI 
C*T ( ll^¥l*f ) '« f^^rtprlni.- 

fCT 4tB I '=SH^ <1 ^ ¥f^¥1 fIlWCWl 
a(c«n cn hRi' ¥ci C5111 

^RU^rtf, R’IW <1? •R4tf 

c’TCfC'a^ <!t5 »i^ «tc»rw 'ii^ W *rfn 1 

RR^4«r»i?i ^44' ^ 10*® I: c'sti 

"if^ RlCl esR^T ^4, 

^t4 W ^54 4tl?l4 ^ 

'4in ’ret4=(1 ^tC< I ff4l ’Mi«:| 

c>f «rr4f*i4f *rftci4 ^*11 *ttt:4 5(11 

'ii45( «rK ’ftc4, c*f*p( "?t4 
^ fl 4J4^1 »(faP4 ? 4^14 C4t4n 4tf, 
4T4^tlt fCf ^1 C^* ^44^ ra 4t|-C¥a?1C5nr 
»TCW «rNf44( f4f<F4i:44 ^4tc*w 

»T>5n:^4 ▼^4(1 c^!f*R c«c«r fnri «r<ai 

5^1% *11^ 043(4 nc4 ^tew 

lr*i5Fl4 ^»nsft^ ^41 fis c«itli(« «l 
044044 44^ 40^ *ftC4 I ^44 0444 W 
1(441 0«rtfe44f 44t4rt4f«4 flRlH ^4P ^^4 
^^4t44 4404 4rt4 C4t44 ^^4|S 4^® 404— 
ntoll 441 40104—<444-4f« |044|4 04 

4t4t4^‘l 404, ^ 414104 I 

'p4, ^f4f^44 4l4ll 

4l4t0V ^4l, ^1(414411 «44^ ^lt444Ft0I 
^444 ¥04 f4Ht^4l ¥[tW f^44Pf4 «4¥ 
444 f^4 ip4t4?r v4C4 lt%I044l 

af^tva 4|f44¥ 50401 04 ^f4 4f^ 
^?^t4l, f¥ ^t4 045, C¥t4tl ¥tl%44f 
*41 0^04 f4»t^41 4lt541 4¥I ¥41 

440¥ 0404, <41 4401 fp 

4Wf^ 40¥ 4t01 f4 I ¥04. W1- 
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Wirt'S sii I wt*r^ ^c»R, 

c«rt^si « rtsjr^ 

f^finrrt, =it^d?ri^Ji «i^ *11*1111^ f^i^T 

i5X*f til’ll ^tr® c^ ^?-5Tr>f3 ^ 55 ? 
^1, ^1-1 s(T^^h^X5»?i 
(E—me*) ?[i*rtsffl® fa ftrsf 1 

n^wa ^«fTt*r¥ '« «i«rrtnf 

ffft®si Cf, C«rt^^ '6 ^CS (5 

cffttiftn Ti ^fx»i csit^c^if f^^t-r 

'si^ ®rt "ff^i5c*r t?s- 

fx^ ’ift'sftnf^ ftts f%®s I 


Ji®t^, ent^rt ffx^ *rtK- 

«fnx®fl f^rjH « ^*r ff»i ®<R^ 

«ii^ flf%s sf*! faff»i I rtf’ll 
'flfrt^. C>T «l^T«Xf '!I5_ 

nfii^s'i fx»ixf I n?«^ st- 

ft«*ii fx»ii—srrtrt^ ff 
’Wt® fx»^, ®t5frt'«2?tf w’lx^i cfif*j5i- 
fC»! I 'S[®il^f (Hflf?! ^irtFifqlil 
ft^i 5if •, '«rrt «{f#?tx®^ si^jf- 
»i^cf?f Rx^tafsr, >« 


f f^-JTsrartf Jt^rfsftt^j 


f<xta 51*1 

fx»ii ^txs »it® fit I ^ 1 ® 

*rax*rt »irt « af9i 

5?lt»-n®«r '« citcni ^tap*i*i «if®xit«(fxii 
i^xfrtfj iiffl 'aff*l t®Jtff i‘»ix^Ta 

ft! ^xif<rx*rrnT«txi 

»ni^ «s<t^'« wDn f^i®ixi Um 
TO ®xi ^f®fx«a ^Xlffe ^t-6f- 

Trtrrtfif^ nfix^fi ^trtftxii *fx»! 

fftf «Sf »r=^ «lf5»l W1 >Tlt«ftX=HI TO 

^ *rtx¥n »roi TOx^ 1 c^rxff 

40 m * 5 x^ sirtr*i =itx*i %flf-fx^rt 
srt%® fi, ®i ^rtf TTOfl c»FX3i 

4Jt*r¥»txf fxBf I ^fros 

4WJ srTOi^^F (lAA) 

«rtt*i «tf^ ^fixff fxii «<s 
»W ¥11 TO I ¥rt-»rtTO »rttltx^ 

ffli ^ntx! «f¥® sffwprt toTO^ 


ffti*i ^flx? 1 fe*rt 41 «r®rt fifs® 
« I ¥f¥X5ii f^sr®1 fixi 

Jif-sr rtrt fii? ’lain fxixi 
^r«*ixiT^ ¥rtii 'll iiiftfi[¥ ¥ imtfs¥ 
^nxitOr®! ^x¥ »!X5®5i to 

'sirtf^ iTiftxii «*frt TOi 

'sra *lf«*ltxl «tXTO ^fn® ¥•! 

iti, w ¥ ¥x<s »il«ri fi I 4^5 
s ®rt »rTOtx?i ¥f%x3ii'|fif 1 
1<5?1 ¥11 fX»l1 I 

wirtrt»i, c»T»itrt ¥ ^rtt¥fHi TOf 

ixir ¥¥®*i I 'BTtitin 5txii «rTO 
TO1 a, I’f 4¥^ nx¥ TO =n, 
Itl afX^ ¥rtrtx»ri C¥® C1C¥ TO TO ¥•! 
c®rtiTO irtaTO ^11 f¥i 

itgiTO •tf¥i TOf®*^*i cmt^irs 


*f ft ft®tn, ¥ftT¥t®1 ftrtft¥t*ll I 
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rr*r^^^5T ^iitf^rs (naa) 

ff«*( fentCTT ^f5*r-^9r<tr5t?[ 

¥c«i ^iC9a c^ c^t5? ’ftif 

vil<F^ W «P*1 ff^ftWl Wl 

-£ff% sitai 25 <afTt*( NAA ^TafT 

’ftcf 

=?tr»f «rt5 lii^FfB ^rfuc^a 100 ppm 
’ttcT? ^3c»[ 'CT’Tsii:? ^91 ^fri 
^ I ’ftcf ^91 tfai '8ifirc=^9 
An hwtA’pna sic«fr ann 

«iia =?jNj 1 n'«ai 

^rsafi AI 

«r-tf nfannf c^Aitc^i 

5t^—ofc-r c^t*iTtc^i 

m n-r I c&fjfjtc^ 

« ^5T '«rN^t«at?f A^s- 

I 'Bit^H <m»s Arsi? 

^si -^C*! 'fZ9\lt «rt«j^?t*i ’fksfw 

•ffaa'^if 3^, naff jfn nta « 

nAftn natn-n^nfn «rtnta 

^'sata n^c^tna ^larA^ f®atl AA^ 
aa =111 n'^c^tcair ’»if%ra ^cna «rtaA^ 
^Aa naa^ ^Aa *\z^ 

I AAai ^ata ^nr f^la 

am ^lAfa «r^35 ntc^ ^a^ Af^ 
Aat^feafcna ^Aa ^zw «mf8ra\a ^Aa 
aaaaf^^ia ^ntS ajt^tAa'sfral a^ 
nti^ I A^ asjAA'S' Aatia «iAa 
«jarAa n'a^l ai af¥ta 

n'®c^aa gA aa» ajn ata <aa^ Ttwa 


vni5 cit^ ^ra'^ta riAn area ntvi 
na^tlS ^tsf ^aa^iaa ^ta A^j® 

^aei5 ntea ai I A^i-^tn^aA 
■sritA® (B-Napthoxy acetic acid—50 
ppm), 'aiaai njtat?tn.^aA ^ijtrafs^ ^itA® 
(15 ppm) aaaai «t-o-chloraphenoxy 
propionic acid (40 ppm)->iia 5?n*fa ;?a*f 

aaaa^ ^acn nAcac-t« ntcf 

« Tn an i 

«itata ^ aa cae-r Aaf^^ata ▼fna 
an AaA^ nAcanr c^taifctJi at? an 
aa^ti^ aatatna c5lt« snci i 
'«ra’» 'ii^ acflf 'oiar "Bita aa^i 'ortA'^'^ 

^[eac^, ^1 ^cni ^teea acaa anr •at^tA^ 
at^ F5it5»i 511 afa^a 'sjena natnni 
^ma nA^ ^ata (Cross pollina¬ 

tion) n^raai %a| ^l'^ ata i natn-a^iatn 
aiAcae^ atataa^: a**! an ai ai aF«i 

aarn'e ^cara ar^ia-stea^ ^cna ^t^ta 
aa I cn'cafQ '«iAa ajafta 
^n faai natn-n^nfen AaA^ nAntn 
spn nt«ai n^a i 

ntw cw «raftcn ¥c»!a *^ls^ cafa— 
?rA*ttA, '« cn^atntraa 

'»r^^a ^aj ’la’gji ca. a"*i5a[c*t 

nAna^ ^ata can As nA 

cac^ area ata i «maf aaa 30-50 «ta 
a'n ^raaia area at«ata ana ^cuantm^tw 
5t*T nta I nti cara an an ataA naa 
caai ata ca, ntcaa ntata nca aena c^t^ 
caatcan^l^ atca, cnatn'nrAAna «a 
(Abscission layer) atn »flat8 cataarcaa 
'>?|8 aa I ^ai8 ^n^ar ^irata catraa 
nat *«a^ cata«A *fa*nna nnr ^aiw 
^itnntartn nAAi atca, ata am atf: 
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'»lt*r5?t« ^tCfl T|t=T5T^ ^ir I 

'srit^f5T»T5T =^f9, ^91 « -rt«ff? 

nfiiJitiita ^n?i f5!«?i 

I C^fsT fs^fSL 

^1 s)| ^C5 c’tjfr ^1 

<iff5 *3[<T^ ) ’fC9^5 5(W 

=?ll ^9lf5 

2. 4, 5—JtIcgrfCfltCfRtns ^ITtf^T® 

(245—T) ^1 2, 4, 5— 

C€lfnatf^^ (2. 4, 5-TP) il^? «rf^ 

43 <snt^ f^^rtc^ ^fcst’f ^c9'.?i 

•f'lSf cflftf ^«lll ^fk ^atf^S 

'«lt^t?r *ft?[ 'S 

Vi I 

C^»I5f «»st5(r if?, C^sif^ C<Ftif C^fif ’ttci^ 
¥91 if? I ¥(5*1— 

(1) '«lf^r?^ ¥9f ??f:9\ ¥C9fS '^(<^1? 5t¥ 

*rt? '<3 (2) 

^fij^ nki c¥tii 'iff 

¥»i ??:q c»ftc^l ¥q ^c? 

if1 ?i ¥q I ftg f^if ^tcn 

c^t^ «{t¥t¥t^if ¥q 

f'fc? ^cq c¥tq c*it¥f<qi 

¥?1 I ?i???q « q^^qlcnq* 
f?¥fi ^'^sftcif ^tcqq '« 

«tq*rtf^ ®tn,qjfq=( 'sutcqls^ 'atitfq® 
(NAA) >6 «t*f,qjfq=f «ijrrq^t?t^® c^ 
?Fc?r ^¥q •rt'e?! c’fc^ i 

"I'swcar ^it’tt^l ¥*iif—"k?!i? 'srar^if 
«tt(tq qap fsrt’tt^El i 
fiqi—11 (iifB <tk^i- 


qkrtif'« «rq cqt?*i 21 
i|t?l ¥c?, 3 I iffiftq c?N *« 

cnt¥t»it?t¥ ’«ft«r? c??, 4 1 ^i:5f¥ q*f? 

jjq c»ri¥ fif:’??5 i 

t^4f q?? ^si^f ¥?i:q ^q^r 

«k? ■%fk qf? I «r?tif^: f^c5 ?i 

qt^k?j 'sftnr^i ¥?i 
^%if? ^ 'oftqtfi ape’ll f?r?¥ 

'q^if I f???:? 2, 4-®tlc^fc^l* 
c¥ciflf% 'sntcqiS^ (2, 4-D) 

'§f?¥i q^r'qq*rj I 'srtntii f^?sc*i 2, 4-D-q3f 

r?cq? ^^■^\ ?c9:^, ¥t? mw 

«fnti:q q^ qt^t? qt^. c^sf^f—?tq. 
q»f, ?? ■q'fFs qi’S? ‘c^tif ¥f« V qij r^'5 
6«f^i qt®t? qff 'qfapt^ v i 

2,4-D-? qtqfi^i tq?si‘i-^f^?i h®tfq- 

cv] f^fsq cqkq i w 
■q^fq^ 'qf^q^ ^iqi—1 1 '«I5 ^f%cqq qtq- 
f??t? qt% 'qqt'5rf??s^k4 ?tf?C5 cv, 
¥cq ^f%sf-c¥k? q4?t3ft'Af q?»c?^ 

?i&f® qc^ 21 qwt<i6 
qtc^? ¥it(^?t*i (55[? «ifif?fqf ^Phc^ qt^t?T 
¥?t? c^pk?*} {55[ if^ v'i qf?, 31 'ills 
c^tc?? cqtfBq Rcsf^ci q?ti^ 

¥cq qt^c^tstfsftsf? qqr?? c?qcva 
V »R‘q ^:? qti 

?1 iuq 5 tif qt? 4 1 tiif& 

c¥c? q^tfq?t*f '« ¥q¥«tcqq 
■5rT^tf<¥ f?qtqf^?tq ?tqi cq? f^'^r^q 
f^qtqf^qki mw f??k? qqtc<q v \ 
qsqj cq:¥ ‘flqqi 

'atcq qqt qtq cq, feqf?^ <44^^ 

?! qf^fq^^teq 2,4-D-'iis «r(qtfi ?qq 
q'q^k^ fqqfl® wz^» qi '®rtqtq ^cq« 
«rqftq c^q, v ’qfqfq «kqkqi 
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mm 


^itari, ^n?r 

I 

Htni ^9ir5i?i ^t?ii »T^^;i-if%— 

T| «ri(t3r^: 

^5 I cqil «il^^1 ^»11 <il| 

c^, c<C¥ 'arf^^t^"r c^cai^ 

if«iitrt«i ’Ttr^f i ^«r 

1 ’TTri« *r^“f =n 

fr>11 ?F*!C*l?r CST'SH I f^l f^8 

’TtriT ^ 5Tl I ^f?r- 

(Indole butyric acid) '« 2rt*f5Tf5t5( 

^Jtc’iiS^ «i| ^f5 'srftrw^r 

fjiaTT f^f®f "TNI 

i 'sff^sr 

«r«ft^ «l«rN ^c»ii ‘nt c^» 11 <4c^ 

^*1? « 'sir'ffl 

21 «rf^ 

3 1 «rf®fB ^qcsi «i5r^«rj c^tfe c«tt^ fn^® 

c^5 ntc^fl mw 

■ft^ ^>TC»l ^C5, 

c^ f^g ui^fsre ^tf I 

c'Ttv ^*11 

cw, *^1^1 ^qc*(s n^1 's^rt^- 
arrif 

^5^ ^z^, ^c»i «r^ wtnt’i fe^ 

« nt?r ‘if ’Fjt9it»i f8^ c<n:¥ ^ i 

•fpB’i «qtf?5Fj '« *rf^*f 

c^tc^l ntTpr -it<fi ’T»ir»r iba '« NAA- 

f^am gtS5 I 

364 t^tf^il tt’fl ^J^^til 


fenw f5r^n'«Pi it!pt'« ^tf'« 

cwcai W» cw— 

^tc»i ^it^, c’fstsf 

^31 ^lC3a tff*\fV5 ^1, ipll- 

’it’T ntcgJ nt®t?r n®sT ciJt<r, 

'^rt^a, Ic^fi ^®jtPr5 

f’isittitr^ 

C’l’T, ®1 ?fl®: cn*(fl 

firc^tari I 4*t'si«t<ft5T c^z^^ w»ni 

Vila <2naN'S cm i 

's f«ig ^t*itr?a nfafi® ^’®f»ia *iw 
f^cia ^ra m 

I ®ca 'Bftima *1® «*!«'« gc»ii 
4 a? aga «ifa «ita ?c»i ‘*ia^ •faa^ ana 
catcfe^ afta a"t»i ai ai ^a ^z^ i 

®tit'5l ^ta area atata na^« 

acacg I «ita, 's c*tatai nttia «ita 
’Ta'si at^il—Ctaf cacap a»aitcai nt^ »ftata*T®: 
atega >fa atai «Fca ai « 

aacaa apa caa i ^tata ^ m ’ttcia 
ntai cac^ vaa ^at'® ara ai, ¥lai «Sf 
ana aacap fna? caagaaii 
fa-ra ncaaita ^rcaf^a acacg i 

«i%a gt^l «rta« ^fB ^t%a-n^a— 
fwatcaf^'« ^t^caf^a faca'e ajt*r^ naan 
??a* acacg «aa^ ^ftcaa a?lajmc»! 
«ff^ata «a^ ^a fac-ia «f«ta •i^ apai cm i 
«raajc®gac®i <iiaa faa «itna, aaa »aa 
n^tcar at«-naa5ta aat< »iatatw apai 
»r«a na i 





I 'Sffaf?? »r5|^» 

^^5 'ii« '«i^^t5r 

«rfR5 f^OTt^sT?! f5rr?[«f 
iNt« vim f^cn^'stc^ 

ftwTCSffl ^5(¥ 

^^5 c>T'®f^fl '®ip^ '«r*ffi- 

f vat ’T’T ’TSt’ttsf 

im vflJT^t# f<-|ir ®fir «i®jt^>!ln|f I 
c§»it« *rxjif«?r 'iiJ? «i?^‘T9 ^isfg 

^tcsj'Nfntis >rs^ 
fmci I c^fsr c^tsr c^cai 
>r*irrtrn^ *it«iTi*i 

’Tt^tc^ ’artsf^ 

ctnN *r^f®c‘8 c*i\f^^ n*rtc<fl 

c'sV®, ^1 

nf%^^C5r?r 

^ I f ? 'ii’«f9^s ni^? 

¥afl5 ^r^i I «ftfsf, 

wVPif nwtiin ^1 ^ 

^^c*r f^®v*-(ii^f5 fsrtf^tJT. ’ftfl «r«ft5r 
▼r*f¥1 *r5it^^ (+) «iW5i»r*^ 

^*ta I f^fef^at’TcaF 

fnn ^'ftir^ (-) 


<<i^(g ^aa xlrff ^’T I 

'« c«rt^5(, ^«ta^ 'oftatc’ia at=T 
n^itsr, 'Bjtata nasil^ »Tt*ifiJ^^tca i 

*ra*itij« '«c«rtk5Ta nwi 

I nasrtla aWaPraf a<f ^jfTs: ^¥- 
t:aa « faaftc»ra ^na f=t'#a^»i i 

«ittc»it?:‘$t*f'?»f^a c«rt^=( « tw^tcsia 
»fata, fif^caa ^^aji faf^i. 

m^f^a atJTtaTa’v l C8\^, 

at^rtafa^ ai ^a-at»ftaf^^ nfaa^c^ 
'Bifaspsi vfl^^tca aja^ta »FTm. nKfi 
ca^aq qaat'ila ^ca i cf ta c¥ta 
«jtata 'si’ata^, m^fqa q%nqn ^cwcatm 
hfih vii^fq c'®^fsa afa, a'ai—'srt'iri, 

•aa^ ?ttatafa faf^paa ^la i ^ta\ 

«it^catc^t*r«fqa naat^a «caa fafmt^l 
qfaatn ^ca <aa^ c^^fea^ta qtftcarr 
ai c'ssffsia ^t^cqtc^n^lqraf 
^ai ata i Ttq fac*ra caVq ai ca^c»fa 
qc«p ffef^s '«rt^c*rti^nl5 faBra 
ai atatafaa^ nfaa^caa laf^a n^tifca^q 
at ca^ai^a nfaa'^a ^ataa ai 'as^qii 
a^ai q^caf^ qaaa i aai^: va^ «tia fawt^l 
a^ afi6«i atata^^ ai ^a-atrtaft^ 
vsrfapata faf«a q^ta ^Pn 

Piaftiv fen^'s ^c® ’T^'a tfiac^a i flt^ 
ca\»ii5 «T®TW nflatt*! cw 

ai atatafaat «ffwata fapnr •Ntaa^ 
wrsfaaa 'e fai:^r-r ¥ca arq '^iw clata 
*^Tws aqtaa fa^n, ^fqqtasi tNfa«tqa i 
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C*lV*l (Tracer element) 

cintfl I ^{s 

<11^ 

I c5Pt^ c’J'ras 

*tirti:<5 *ff?*it*i 10" ^0 .5rjt*f 
•ftm I 

»Tt«cta‘t«: pF’®tc?r 

n?tc<a 

(i) * '«i;t1%® * Hs/'«i??^ 

BaCOg-► CO 2 - 

f^iart^*! 


?n:w, «k=t— asfjtc’i#^ a^ttf^ns, 
CH 3 .COOH 1 (CHl) ^19 

?CTic^ 

(-cooH)-‘^i:8n ^1 

^1 .C f^ilf»if^'5 f^faj^tfl 

’Tt^tc^ '»rtlt’Tti^t*r c-(fls (««<rtc5T 

C ^sic« C-14 '«r<t's> 14 

* P/Ig * 

• CH 3 OH -> CHg I 


NaCN * HjO * 

-► CHaCN-► CH 3 COOH 

* NHa + K . CH3I . HgO * 

(ii) CO,-► KCN-► CHgCN-► CH 3 .COOH 

SOO'C 


# HO 

(iii) CHfll+KCN -CHs. CN —y CHg COOH 


C9U ^ Vi ^ 1 1 

f^fapnt^1x»i «\ni5?r f<f^w 

nf?rsit*r 
sT^cw «r5»r?®i 

c^rs ntis I •f«i «ijlT»ii5’f 

* ♦ 
^tf»r5, fkv^9\ v^^ (CH 3 . 

COOH) c^tsc «ic^n 5(F9tc5ii 

^r»»i I f\v9 

c^fia ^ti»r I '2i?t ^t»ii, 

!f1 =»tc^t1%»i 

^^9 C9ZW V^9 ®t^- 

w\i9 *f?i5it*i?r *)fi*itn 

91^ «r»itfr^ ifwcf, CO 2 ^t<Nr^ 

#1^*1 I 


»ft^ii 1k9, 

-5^1} '!Slf^ Sl'?9 1«ft® 

■tf^ Sft^C’F 5?ltC¥3l W*l f^^I- 

-tf^ altc^, 

(iisFfg i?5tTj ^irt^-t *(tai c?5c^tc5ni 

f^faj^tfs srtsjJ-hTTtl I 

1938 ^tc»l 

(^T^cstcwc^ra 

D ^1 H-2 ) -il^^ N-15 c5*rT« 

c^. >I"^< 

ait^ I ¥Tt^, c«ftt5jf '« 

»fc«r '»itn^ wife- c«rtf5Ji « ^N- 

5ft*iit^^tw <rtr^ I c«q 
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<11^ ^<r- 

C^ I f^Pia C^C9|^ ^tfg 'BTTtfws?! 

fw ^1 faj-^5T"»f^^ (Di or tri-unsa- 
turated) | 

>Fltl5 'slTtfJll®? -ai^- 

▼jtT? *ffl ^r?i{ 

fn ?T5pj ^?t9T5r, c«fc^ f^:=^5 

®?c^f??tr5iir •ffasit'f, «Jt'5J () 

=wr*r 'art^r^ 

jjufT f.j I (115?!5 
f^'Slt^l ^n'SS SJC9T *ff9*lt1 

fTc»\5r I ^zws) 

nfw ^Z9 fiftft C^5( 

3inir^ ^t«iJ I ^t3i »i^T 

®5:fecstwt^ vrtt^a 

'aj^'^% i^f, ^cw =Ji I 

^9 ) ¥Jt^ ’ft'eitr^n 

^9[9taf c^’fl cn*!, fof^^ 

Titc^a nffl*it*l 'srta^ i 

«r«rt5ri5: D 9 O ('sta'f ) ai 

DHo (« »TMan wc’iif »r’f*i2!f*i ) 

Hfcn f5i;»!fii'® 1^9 I '^MfaaF 5rtC9r9 mw 
«rc»»Tf •rfiiar'^ 'stft w*\ 
»rt<t 9 *i src*ni (H9O) 
csi*ftt5(l f9 c^» ®9C^faft*i 

<rtt9I9 ’TCf ®9C^fa9tC*(9 SIC9J ’T*f'®1 

9f91‘^ ??9. 9FltC^ C9[ 

® 9 C^f?Ht*I '%h nt9, C’l^ 
•f^ti*r cwcf *Tf%^ 

®Tn:^9t9 5t»T ♦tt91 «<t c’tc^ 

9r^®fc9 C9t9rj 9t9, '« 

^C9T »lt*(Jt9'^1 I 


' 8 r*T'^^'S! 159 , nTtvc9 w»i 
fttC^tcWH 91 ®9Cfef^9tJl aff*! 9fra ' 
^Tt^ ’r"*t^'8' 159 1 

^99^^tC91 49tfr^ ^r9lf C9, »ll^ 99C*f9 
*11*019^19 C999l9r5I 49^--8l»rP(^qSi 

9*111^ ^Ttrn® , aFI9 I 

«lf9¥'iw 'ai9"9,^'3' WtfS «ITtf^<5, 9'<ri— 
fqr9tfil«9 91 f^C9tC»lf95F «Iltf^® ®tr9 
99 91 91 97tfe €<<1^ ^9 

91 C9'9 ^9«r^9 ’T^r9!9C*l «r’J'9 I 9tlWI 

^999t9 919 1 

(nl isf^gr <91 99i:'i9 9^nf«9t^ 

^Itls 'Sfjtfjj® ?Tql I 

CJTtC999t^9t9 49^ f9C'®99n‘sf9 '«rrt%5rt 
'BUtf’T® 9^S '«T!5I« I 

'8{jtr9C91 (-NH,) =lt^tttC9f9 

N-15 ^r^c’Ttc^tn f*rn «Frf 

9F^«9«fq '50tf»lC9l 'ajjt^® ^<®f% | 

ai«;*f9 9tC9J9 ^TCSf *9^ ^19 
«Iltf5l® tfft^^C99 9t«9tt9l 99 I 'ItSl W 
99C»19, 9^919 «lTtf9C91 aiJtT9® ’Tflt’fft 

<99?. C99r^® C«rtf5:99 ( C«1tf89 

^jtf9C9l '5IJTf5lt®9 9t9t9f^9 »1*I9C9 ^«fl 
<9^15 ^flr9 C9V’f ) 99, '®t9t?l 

9pl9-9t»rt9f9¥ «tf^9t9 , C«ril5C99 «9¥ 

'«fjtf9C9l CrC^ ^tf9C9l 

'«lTtf9C9l 9t^cttC«fC99 (-NH,) 9ftn 
f9f9Sl9 9^ I '999ta[ 9jf^a|t*l «t*ir99tt 
9TJtf9CiTl 'orjtft® iltlf’TSI I 

«ftftCVfC9W nf99^^3Hf>ai I 

9t9i9[cn C9^fii9 afTfsr ^zw Cf9t^^ 

^*rt9 «if99t9 fafsrsw i 
<9^ f9f999 ^F»lV9tn ^99 fr, ^(^-f 

^t*lf%9tc*l9 ’TC«re 9CI ^tz^ I <9^ vrt9 
9 ft»1^*l firt?t9 C99C«Ft9 5|^ 9^ 
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[ 23n i2»r ’T^<m 


n^fCl ’f"^< ^ I 

c»iV?^fi¥i f^i *rt«ft«'r«tc^ f^f^*nr 
^ I c»iVi[ (Fc-59) «rntn c?<ri 

cn^f, 4^15 3(n*tT «l^'T5ltaf 9C'8'? c»>V^- 

^'5'%' i?i I cv^»f^taf «r5' 

c»)Vcf?r sf’i c’fc^i m 

^zn I c^jfti 

cncif, crV^ 

=rf:^ c»>W c^riiSrsffl wi5»i »if¥« 

xil c^nlS *tffl5itr*i I 
ni^rw ^«fT c»i\? «rm c^t^ 

^ c«R» «<i^ 3ff*n w\^u ^ti sn i 

’TOTl c^t^r c^fi{5rsT» *fffl5it*i 

ftC5 C^?Tl 

^15=^ ^«r=f -r^l? %*itcjrtf^csTa 

•ift^i frv *[11, ’®<r5i^ c*rf c»iVf 
«sft*r I c^t^ftsT 

c^'iii «itw I 

CSfr f^fCI 

I 4¥l8 «ryli ^rr^fl 

?jtf's '« «i^tsr f^<cK 

C«wfiF« C>rtf^ *nRt*l5 (Na-24) eraft I 
Na-24 >Tt5{tW 

<?tr5^ «rm ¥«tcsii ffi 

<4n*nr «<¥!5 *ffi^tn^ 

irmfti nffl’it*r^ ) *rtn9 *it^i ’T^»iJt 

w *ftrni nt^ti nfli *f^r? 

«flir *tff»(t*f ap^ cncit 3itt!i 

C*T\fni f^l f?, 

«iit «rtaFfrl5 >r?« »rf«t'® ^-arnff i 

if« •rtt^j nfi^nv 

’wfe »itffWT^tn5T 

¥w «pwr5»l5 fi<i 

wm ^ I «r^ti 


^ ir5J-5T^t»R:!( C¥t3f 

^t¥C»I, ^1 ¥Tl ^ I 

•ncTO c58f^«^i nf^*f^ ^ ^•n* 

^1 »rtfiwT '^tns? =^tw 

«rtx¥ '«^fB wf#ir wz^ w 

»rc«r ’!"^t5" ’T‘<»r*F-atf3Pttf59 
C»l«r (Graph) fm ^rflf I 

c^tH c^t^T csiVc»n ^^15 

^1 «rt3Ft« !5^(c^ ^j>ti 
c^r«n ifTi I ftciJi 
f*TCT c>iVc^?f csarfsff 

»rti[tc^ "ffl\c?j ^z^w sfl8«T, ^f^n:<9 

f^<5 I fe?tfs‘i’5rfn 

^•\\ *ftr?— 

’ll fsr^'»i ft<cw 

€rspT« «rrt «r »rfrt i ‘U^ cwz^ 
5it#tft-203 fsi'e^t^fSJT ^1 mtPh 

^t*(-68 Vt^^Utftsr c^l 

iutc»f|5^ ^Jtf%c®5 <irl5*i c^W «fnrf’f 

^*1 *ft'«irt cncw I c^wfaps’al 

^Tt^n^r c»!<r 

(Radioautography Kl autoradiography) 

^ c’®5ffapfl’$t« «ftr*it^f6ir ^c»i iSfe*itcw 
'orf^^ « ’■r^ritc’ia ar^itf«f^aT^ 

«r*it*i nt«?i *1^^ I 

ZWZ^9 c&»Ttf 

^tT*! ’Pf sill c«rri?« C¥t^ ^ 

31^-t c¥tn ft’Kw 

I8?nr 

I c¥twfl . f^^tw=r ifl^-fwtw 
srtlt^n%»r =»tw nfiifp^i «r^{5 >1^ 
ift’s fstf*^ »rsn »itt»f; »r^’n*i erft 
*« c¥tw« I 

cftn ^itfnw «n 
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f®. <4, «irtt^ I f®. ttm. ai. 

?fWs'»W'hi « *rf^ c?<ti ^rt^, 

«l| f®. «<. ft?5rt ?FCfl I 

f^f%5 cfirtfS^ 

»r^cirtc*r« «icfs f^5ic*r i f®. 

5rfi*i ujfl5 ^Tt^ittc<8f5i^® 
vr?i® t ««^jB ?(t^- 

cwtw n?f*it*t (t^t^- 

T ^1 H-3) 

<lf®Ttf^® f®. iilsT. 4. f5t%® ^T? I 

c^tc’Tff f®. ^^. 
<<1.-«1S fwfK ^l I <41^ arc®^ 5l=?wt® 

c®ta «sit^c^tca (’?3fCH? nrs) 

f®. «ii5r. **rtc» i 

sfji c®t^ c^fJi 
’i'v*f, c^ts^ c®t^ 5?^—1%!^® 
f«. ^^. <j|. ®t5ii cnnf i •iit 

ct»it« c^, 

15^ c^c<? «ff® lOOiB «rti 

5o|5?[ fi I m ®c»i c^trra 

»iwi I 

c¥ta *rta I 

®tai, »r^ w:® c^’^t 

C®tKa 

*T^l¥tW f®® C^U C^at»F?J l[T !0 I 
IW ‘J(5^W c^ai 18^ 4ff®- 

TrfH® ¥flC® «r®¥5l «trt t®S!l8 C®tc^« 
*llltfetf5pi fl I 

dWif n®f® «fiiTn ^c«r?t ’«rtwt®- 

nuim 

wtw wtwtvnt® ¥fli w I 
»Rpr %ti? c«<ti® 

nirt<, c^pspit® 


c^«f3i?r sTfij vT^fi- 
•rtt51 

■spjj^tc® ?r»ii I ®tr^i» 

®tC*T itJt^ 

(Og) fsjif® ^y^ I 3iWI 

^15^ ^f®c? nt«Ti ^ji 

sfMill 5TCT® CoHiaOel 

'«itc^t®»iust^*i ‘<«f9ra 

•ftcs: 

C3rtl9tff5! 

eCOa+GHgO + '^fe -> CeHiaOe+'GO# 
t^?t9 C3FtC9tf¥»J ^*ttfl- 

I5t^ I 

n] I «t?( Og. CO, m 

H,0 ? 1941 HtffST 

c®®faw 

^fi^afsi'lS ^1 

m c^<rtsf cw, ^rfwcaFJ? 

af»i I c^sffapf ®'rt5t-i4 

a^ca c«fc® ®tt^- 

f^f®a atntaf^® n^cw 
fena® '«itc»TtaF*rt® afcaa i ^twa »traail 
cnt® ^tcai fir^itPr® ca, ^rfwt®- 
a’^csR*! «rfaRtf c®a»ial3i ®1x^at^- 
c5^t ^«.na aa ai, ®tc^rat^c®^ fasacarca 
?aj a?t5f, fa® «ff^ati fotfwai 

agtfa® 4a^ ait^a faa^ •rtaatc*! ®i i 
fa®® aatara cata fana fafawti 
5tf®na a"^ fa®t^® feaat® fc® 
data a®f®a <rtata aaa «rf ft® < feat^aa 
a®a «iTtfa® «'®rrai®taiaa aiar faftpita 
ara «^ta ^®faa aai ^ma aai cat® atta i 
aftmara c^ata n®f®a %acatft®i 
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»n:^«f '• ^ «rt5t 

»»tl5r« spj^'Fst’T vf J 

’rta nt^al ata i 
C¥t=» facHa c^t^r aacia ^^ifat^r 

’Tta >iataca fenrat^, ^ aa aaa "afe aa i 
ata a^ata «sr?a ▼taca, atatafa^ 
fazaraa ^ra fa^ afai ata, 'a^ aa: 
▼atraa atf5 cac^F ^ta ata 
cacaF iflcatf, ^i aai «ia^a i casar- 
%a ^a^ta ata araata ^ca 

at^ai al caaa facaa atraa at^atfa^l 
fSia'fa*? ¥ai ata i 

atcfa c3Ftmf¥ca c^ta ca^? ca^, 
fa^i 'na fe<.atai:a caVc^a 
«rrat«R \ atfSc^ <aa nflata ara ata 
c3Fttatf>pr catra ^rtaat^ aa i cytcatlrtaa 
®«.ataa ajta^ ?«ata at^ta a^ a^a ai 
anr aai^ aa, «itrat^a^caaa>f^at« 5ta 
ata I «rtata a^acai aacai c^i^a 

fea^ afaatri atai at7« atraa carfcat- 
faa ar'® caai ata / cjata aaHta aa 
catai aff^'® «ia at «iiatfaa aa cakaa 
aaf^a <atPf^ arara, ca®fa atraa caW 
atara ajtat® atJta i 

osatfaR "it^atr^aa «t^^ 
errata •w^a i aaata araj aaa atra i 
aaa^aacak «rta ^taa ca\a atataaa: 
at^tl^ (FeS*) ara atrai aa»ri cara 
cata ^as^a atra aaraa fag 
ataata ®t^-^t^ara caf^a ata, 
^Pffet^a catraa ai'f la fa I aaraacat^t 
W cafara atra at catsi«r^n catraa arai 
atara,'®ta fa cata fa-wasi aitn,^<t«. 
<«a ara aaaats® caHaa «raf^ cata 


a*^# «rtcf fa? aaata arar cwaf%t 
aaa fSfa® nt^at^t? aiaata ara caai 
car^. aaai cata ^araa arajt^ ^ara 
<nn^ ca\caa -aaraa ajant® aata 
'8r<t«. caVraa «rar®a ara tv «rfipata 
cata cat i 

cata aaa «tt^a, caaa—^jfa^a aaa 
a®, cat^ afa»i a® aaraa ^arai, ca^ Ptat 
a® aaa atca ak fr?fia—®1 fa<a air® 
c®at 3 Fa attratcttma 5 ^% cat 1 'arara 
ifaaatatcaa at® arara aajacaa aac®, 
cata farna c®^r 3 :a caVc^a «ia''-??taaatr»!a 
siraii c®arg:a ca\r»!a ^ja'-sf^aa (Half 
life) asic® catata, ca aaraa arar c®v- 
f 5 a®ta '^g®! afra^a 5tn *tta 1 at^- 
14-«fla 'aa'^^aa 5730 aaa «r<t^ at^- 
14-41 c®«f%a®ta •ifaata cata 4a 
a fc»! 5730 aaa nra 4 a *rraata ara a/ 9 , 
^trai 5730 aaa *fra c®®1®a®i ^ farta 
aacaa ^*\ata ara ( a/«) / 2 at a/ 4 '4t 
®tra c®^r8Fy®i sta car® atra i ^aw 
55^1 na at1a-i4 <sraa aaata aa®i aa 
ara ata 1 4t ’taa «tf® »ia catt atta- 
12 naatia ara at^a-i4 atra it 1 ajaati 
cat=i «ftfta at^a caVnat® a®a atta- 
14-41 atata c®afaFa®i nfaat*r ara 
50,000 aaraa arai al aaa ara f^^ 
an a^a i a®®: at^a c^nat® aa aw, 
caaa—aa a^aa nt^aa f^^l 
faa^taa aar® naa araraa 1 

wnata ® ®mta^ aatvaaia ® 
c®wfaFa wttratrttn •aa tmaratar ^jfaai 
•stfa ararw 1 «at aa car® 1936 atra ft. 
carwtt vaa^ ^t®. caft «ta^® c®wtR®i 
flmaa nwfta araata faraa «f®ttw i 
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^fwl, 

c¥t^ - ftr-rit c*jV»i 

^1 c»i\'«i^*tt'®f9!r^ 

?5*lt^f5l'3 I 

*ifimt*i flpsf, ^«!n—^15tt*rr«f^ 

f^‘f« ^?i I t<m *f? C5j\«^ 

C^t^T ^TCHf 

(i|^^ 'Sl^’lt^ 3f^ 

I 'ii^ *l^r49 Sftifi 

C’tCf C^, ga^€ '®tfl 

«it:^ I ♦fffljitf '« 


f\n%C9 C5TWtfilIl5f? •ri 

(n^ ^rcftn gw 

nfa*ft*i 

m I ^C=Tt^9 ’TC*^^ c^, 

C$3lt5 *t^f« 

win ^'ntfn'5 ^Hcit I fnwTwn 
fwfww itntw 41?^^ cS^rtw ♦iwif« wm^cur 
'5ff« Jitwt^i w\^ 'iintrn wv\ 

nt^c^i nw ^fw'stw ^*it<fttn, ’B(st'®itfn« 
arl?*in)tw arf% cwtPcw 45 ^ncwlfn^i w»i5ta 
^cn’Fl 5tc<r ^^1 45^ 

'«rit9ff^t^, wtwtnw ^•ijt*t»it«(=i '« 
4^ nif^ wrfn^^n 


?rf% 


^1—’FttP =^?c<5 'Bftc»ii n^c*^ 
Tt'sIS 5185 ^51 45 Wm 

»l1^5f8 5CS5 ’TW^I 4^ 5^ ^1 

*?^tc»it:?5 4¥fei f55t^ 'BftilttnW 

c5tW5 cwfSwtn ^C^15 C^Z^ Wt5 I 

ft»l'e 4^ r55t^ fif'StW ^tWtlW5 
^n5¥5n5i <fl\i^5 «r5^ TTwwtcnfl w 
irri^ c<rt5F wftn« ^nc^itl^n? nf^s 
«JF«I «f^5 5»t5tlW5 C5l8nt5 ni 
ftwni fenn wrtfe wtcf I wft’® 

nm»ltC¥5 W'st f55T^-^^ ¥5¥l ¥:5 
¥t5 5B5¥-^'r^ «rt*l¥tf¥ C5^ 45^ 4^ 

•lt*l '¥tc»lt5 ¥5¥<«r^;45^ 5t^Caf'1‘W¥5 


^5¥-Wc^r5 W'lTn^ ^*(t5 WtWJ niwfT® I 
^5¥-^<r^r «r5c»itf?^ 5ftic¥ f^wf5 

¥51 5t5—(1) 4¥l8 ¥r^*r, cwiS 
9lU»15 t^¥ nc5^ ^tC¥, (2) 5lt5 4¥f5 
CWfB *lt^C¥l-^nr¥5 fn¥^5^ 45^ (3) 4| 
1[^-45 Wt5J¥t5 I 

1800 *Tti:«1 ^Ttw 4¥l5 c»l\5 

5<t%« •it'i '5f^c"r5 ntcn 4¥ls ¥tr»ii nv^ 

I 4^ ^l^’nlScnS 4f |5 ^tl<tt^t5 

5fdt» S»tn5t3l ¥C5 I 4C<tl¥ f«3l!3 
fnwitcv C«l\5tCWl wm—d) ^ ^C¥ft¥5 

•n^K-fwwrm f5¥tn, ww'wtw 

5^t*r I 



716 km a 123i m 


‘<^15 ^ ^<t^» ( 2 ) 

c^t^'e ntvi 

«fvr-t (3) uit ^t% 

^ 47 C^m V8t^5 7^1 

75 7f7 *rtf 4^ 5(tsi¥«*l ^71 

711 f^f7«*i I 7f% 

n7 ^7 ^77 <<15 f5jc^-fw7 

CTt^'S ^nt7 «ft5Cl f7»f STI I 1917 

»rtc»l {B. ^tfk^. C^’T 7C7=T C7, 

Tjt^tn ntsiT'tl® C7tl77 fe*r7 
7ftr7 t5 C7S& i «r<r7 

'« 7nf7}B C7n 

«rt7t«rr5T 7f^ wtir 

7t77lB ^7 7C7 I fiTflS •fC’F f%^7 

ft7'^i:’5i7 n7 C717 «T?C»!tf7^ 7^13 ’fn^fl 
a?« 4f»lC7 7^77 I 

iB«sn '« 71*11 

^7 I «rm7 ^7^ f^r7- 

7*1 7C7 47^ f7r77C77 *lfi7t7 777 ^M7tarf7 
§*f7 f7^7^»1 I '«rt7t7 47|B ^t77t7t7 

47lB f7C-l7 ^77-^7l^f7 f7f77C77 ifT* 

ajrttW 77 I ^tn^Tarl 7« 77 77, 
ifV 77 C7^ 777-^7t^J *rt«7l 7t7 I UK 
7tf>17l C7r7 4lB fif7l77t7 7C7 I Ttft^tfB 
47{B Vm >rt7tr7J7 771 7t7 I TilS 

7^71—4^fr7 777-^'r^ ^ 7^*11 

7tlcaPt:7 ( 1 7tlC37t7=»10’^ C»lf%f7^t7 ) 
47^ 7tn7t71 T 7t*11 7tn7t7t7 577 C7C»l. 
Am 71*11 T*K 7tn7t7t7 f^ff f77 77C7tr77 
7f77 7C^t®5 777-^7^7 I »f7C»ltf77 7f77 
^t7 47lB <r4 7C»11 777 7tn7t7l 77 77 
77,77 C717 ^Wtfif7 7f^f7f5F77 77 
CT^i 77W-^7tr C7t7 ^t77 71 I ^7t777- 

77n SOO^K 7tn7t7t7 f7f7f77 «f7t»ltf77 


7f%7 »!#t7 777-^7^1 7W1 4 7tlWt7 

wn 1000'’f: 7t*f7t7t7 ^f¥fl7 
7f77 C^t7 71 7571 1 7t^tC7r« 77 I 

17^ 7t^¥l 


7t77t«l1 ( 517 

f7<'® »ll^tli5 717- 

C7C7 ) 

( 7t^C7^ ) 

11000 “ 

0-45 

1000 ” 

3*0 

500” 

5*0 

300” 

98 

373” 

7-8 

273” 

10'5 

77” 

380 


7tPl7l ( l7^) C7C7 '8ftl7 C771 7tl 
C7. 771 7t77ti?1 77 77^ C7tf 71 C77, 
7tC7C7 ^lWtf77 lf% f7r7fl7 7t?7i 
^<r«. ’Jf7^“^l, 71, 71 C77» 7741 

77ar’rC71 <2tf7i3 77 «rf7f717 ^7C7tr77 
iftr f7f%l7 711 I 

f7I<fl7—7HC7tf7^ lf7l 

«l7t77I ^-7rC7 711 71—(1) 7t»Ttl §nitl 
7 (2) 7t^C71 7tl1 1 7t^l ^nta ^7- 
C7tf77 lf7 C7 ^tn "?&7C1, ^tl7t7t7J 
C7711 71 ‘71^ *7171 7t?1 C77tl *7771 
7tt7i -ifv citiwi 777ti %ni ik^ 
7C1I * 1 , CltWtfT^tl «fff7 4| 

7ttlf 177 7J17^ 711 *ftt7l7tnj71 4ffB 
C7t7t?7 flf^im 7t7tC7I 7W C7 
^tri'Tft^tll 11, 7tl Itn flfTlCTl 
nfiTtn 711 7fii 7tvt7 ntc^ nif^ 
f77?iK-^f%7f7 *rtc7%n*^ nicici 

Cl^i 7J777 71 I 

C7tC7tf7^tlll 1*17^ 7t*r7t7tl iRf 

*mn* 6 i citiii nflT^cTi icv 



1^70 ) m *fii 


^ fl I c^tai 

CTtC»ltf»J^tfl ^*11 I 

>Tt?1 I 

fC9l1 fMf»!C3TC<F'«3 I 

t^l^-Tf ^JC5<[ >ft^1 

^Cn’ThF^ C^*?!' vlltifS 

’Tt^CaPI ^m9 sit«l 

c^c<* 'oj^c'f unrfffl ^j5T5t5 

^fil'3 I Jr*J'5 ’^tl 'Sl«f''-*|fii(tctff 

^tc«f ^iNtcsTi 

5f*{ vs^- 

■tfv (Work function) y[*=^ ^^9 

if*5 ^t*IT'5^ ^C»\ 9^ C^fC^ ^C*»9f5{:Jf9 

^9 49^ c»it 'il’pfB 

ftif *f^t9 

JfCT ♦fsftfl ^*(9 '«ttC»ltC9r9 

•JfH 9FW I «f9C*l9 ^a(®f^C9f 

I 'lll?9 12 sTt^Capts? 

9T9IJt9 ^91 ’?t9 I ^t9'8 45ff5 

ifti9 I )^c8ii—c^q 

-©lil 9^ ^IW, cn«ftc9f 

nf9*itn 9^911 

1*3 ^rttcii^tsr *1^^ ^99r-^fc<j9 'wr9c»itr?« 

▼C^t'Str^9 »ft^9T ^91 9tfl 

^9» 49 >!t9tf^9 98JC^9 9t9l ?l^|- 

«srtff 9F cjr^c¥ 9e^t(1 V9i i 

999r»itf^^ 9fir9 f9f«9 jBi^cn c9 

93! 9T9i|t9 ^91 91. ^t9 

^®tfiwi ^tl «I9'« 9C91 I 

0*72 9t^lWt9— 1‘5 9t^Wt9— 


^9^Tf^¥ C9rt9, §9^ C9ft9, IFl^- 

•mff ▼ CSf^, It98f 9Fsr8tSt9 j5H 

9^ 49^ C^T® CVt9 I 

1*5 91^15919—6*0 9t^Caft9—C*!® 9t»!- 
?t^®, C*!® C9C»i9tl®, If«lt9 Wtt^C9t9tl®, 
C9® C^9t^®, 9C^1-‘nf99t99f, 9cfel-C®t^t^V 
« 9"C^1-f9§T'^ C5\99 f9C>r'-r9 49^ 
^ti:^f99t9 f9C9''t9 \ 

6 0 -1000 9t^C3pt9—9t:<ft9ftnJ*!. C9tc»!l- 

f9^t9, ®n®, '^tr<(f99t9 49^ ^f99R 

f9C9"-r9 I 

9T9^t9—'OI9r»ltf^® 9f»ir9 9J9^t9 9*!®: 
9t9f99 «fC9t'3ft9^ 99 I 49 ^19991 49^ 

9t9f99f «fC9t9f9 C9^r9t9 ®tf9CW^ 9C9C1I 
®C9 9t5C99 9t9tf99 <2tC9t®C9 49 91f»l 

9T99t9« mfe\^ 4tlf I 9t9r9® 9rtrt ®T9- 

C»ltf9® 9r*llI9 9J99tt99 ®t9*j «r9t9®: (1) 

4f& 9f%; =5®9t'^ »l®J99r9 ^5n9 ^9- 

C^Tff® 9^991® ^C9 -13^9 «reiftR9 C^'R'e 
^1-19 9T9^t9 9®{5l9f C?91 C9t® ntC9 I 4| 
991*19 919^^1 ^91 59 9f^9 911 i (2) »nwr 
f%f99^ '«|9t»!tf5® 9t^9 4®9l 

4tC«tl 99^1 519C5 I «J9t»rtf5® 

f9C9"f C^9 5lt5tl9T 9t9ft’9 »19FJ9® ( 991— 

9t^9, caf^ ^f3?9 ) CW 

'5f9l5^tf5^ 9f^9 9t9l 99t9P 991 9t9 I 

4? 99199 99«f^:9 OtfsR 991 59 I 

93f9 '8I99t9 f9<C9 «lt«r C9®tt99 

9t9 91® ^9C»ltR® 9f^9 9J95t9 19^ 
®f'9‘l5 ^f99t9 9t9t® 49^ WC9® 

C9!Car 4[9C5!tr5® iftr C9®r9 4Cn®1 C9*?^ 
f f®559 '®f99t9*l I C9®tC99 9® 4| 99 «I9- 
C9tf5® lf^9 9Cai9 9^f91 99^99 ^91* 

99i®1 C9^ I 4C99 9J95t9'« C9®t9 ®ren®1 
«fr9® 95W 4 nm\ 49 f9iif9% 9F9 ®i 
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CTOtS <56 ^5^ 1 1 

C5®tC5< ntflf 5 <t^f! 555^ ^f5 «ilC5tt?r=rC^ 

^f»rr«rt«tt^ 551 >1515, csr^ ^fSs 

<t5J ^5< 1 55 I *fl<{5 

555t»rtft^ 5ftl CSfCSfl Sji5 

tffr*r5 Ural'S nKf r 55c^ ntC5 1 

>15 <tcsf C< <5 531 €fl5^ «ft5t 
5J5^ 55, C’1«Pl5 ?-'il5r!65 5ftf-«15ti^ 

55C51 >rt5t3r fff '«lti:»1tP5l 55C'5l 
5t5 51 I 

(1) «rf¥55 iri55ti^ >1^5 51— 

5C1 fet5Ci5 f^»ltC5^ 5tf« f5^5l C«f55 

«lt^ 5tf«t< 55?n:ettf5« ?it%5 fe«.5 f55lT5 
5J55t5 5f5l 55 I 5tf^5 «Ttr5t5 ^<5^ 
ff^fC55 5t5tC5I C55< ^51 ?5 I 5I5';5^ C5C5 

515 ^5i:5lTf5^ 5f5 15fl5«f 51:1 
5515 «tf^f55 5?1^ ^C5 I ^5C5tf5^ 
^5^^ 51 555 5=8^C55 >Tt5C5 »ltntC5l 

<tC55, «55 «[55'tC5'« 515'J5^C5 ufSl ^51 
*l«5 55 I 

(2) 5i55t5*| 51— 

•3X5^ 5»I1 515X5. <5^ 55tn5 5C1 '*l5(:5ttf5« 
5f^5 C5t5'e ^5>T 5J55t5 551 55 51 ^5^ 


llt^ t 23-15^, 12 >f^511 

5157551 C5X5F f5^ 5f%^ silXW >lt<1X5l 

55 1 5tC<(t<Sft^ <15^ «5^tC*1tX5t'Slt5 5X®ll 

<51 55X55 ^ * 511 ’ <5^ntX5tfriCV 

C5 «rf^f5C55 ^ 55 , ^t5 «f^l6 m^X-I5 

5< 5775^5 fe*f5 f5^5^»l I f5f«5 

^H5tait5 55'j55y5 mw f5f^ 

5C<5 «r5^H 551 <5^ 5< «r5* >m5V5 

f55?'5 5< 55 I ^\<3 <5t5C5 ^t<5tlt5 

«f5^ '<551 «ft7l 55J5 I <5^ 

5:<5 6t§ C5X5 >15C5fl 55FJ5^5 «ff f5<5 

5551 5t5 I 5lf8 1’ C5i^<sr5 7)t55tait5 

nt<5r f55[n5 55C'® ntc51 55t55f<ci < 55 ^ 

f6f5««5H1l5 <5^ 5 iI 5 'Slt«f5t5 557 5r<^^ 
\ 

5 X 5 5tC5 I 5tC^f<3rfl5^5 5t5tC5T 5t5tarC75 
C5ari7 <55^ ^t5 5C5J 5t5C55 5555t5 

f5«f5 551 5t5 t5 55C®1^ » 

«r5C7tf515 5f^5 '5rt5 «115{5 «lC5t«F^5 
5T55t5 5C71—’*I5C7tf5^' C"<C^LtC^ff^ ^ 

n5tC<5 5"*15, ^<5 <55^ 7^5 

5ft55t5 5^tX8f <fl5 '©5^5 '■f5f5^5 I ^tlt^gl 
vst^ <57 «l^aft^5 f«5''t5i:5, f«^tf55, 
'« 5t® f5C3t5l*l, f6f555tf55ir5, ?l5- 
»fC555t5, 5571, ?5i, 55t5, Sltilf 

fnci <il5 fei:8f5C5tnj 5J55t5 witci I 





^tWtif ^W9 ^tC’f 
(?i^ n.vt c’fi:^ ) «3f<r?t?i «rtf 30% -fst^n 
fi*i T>t^i I ^tsj n? 

▼C*^ ^9? f»rC9 

^tzw. ’T^rffHc^ fifts ^itffi =TWfl 9C9 ijJTtanr® 
f9 « wc*l ‘iftC’^ I «fNC"r 

w «rf^fii «rta«i 
nt:"f? c?<rc9^ *i:jt fj 

c^5! «ji9f^ w fk'v^ c^f<C9 '«rti5 I 

4^ ?^sr 99C»F9 '5[^«t ^’{*1 ^f*i^ 

PtC«1^ «Fr?r ^«rsT 

( lOtf^nit? ) ^ 991^9 I 
^9^59 ^'39 f?C5F 9tt9tr¥t9tJf n^C^9 C^ST^ 
9t»?feC9l ( 36 ^<15^1 f^il9t5 I 

«l|lSt^t« »<'®tl9tl9 >5C9r^ ^tCf ’»ltCt| 9^^^, 
^:99r f<;Jl9t^ I ’tfln C9C9f 
4^qsr? 49^ C^:¥ C9t9 ^'^ *r<9l 9« 

9^ 9^9 5nf^ 9ltl^, »I9t9^ 

*9^ f999t91 *jf99t9 «rt9 f®9 9?c*r9 m 

( 2 C^Ftfe 90 ^’’f ^^9 f^:9ltr*i^l9 ) <9^ f^*l- 
9tlf9 99tV9 9t9I <99^ C99t9 

c^f^ ^1 «rt^« V( I 

%9tlf9 «{?! ^<rt9 9!TC^ m 

9W, <^^^9 C9[ *ff99tn 99¥ ’ft*1, C»!^ 

nfil9t«i «f9jr99 cFi:9 C9^ Ij9t9nt« fcn 

ft99tCf9 Vi I ’f9[C99 •tC9 *9^ ^rf^fw 
^J9l9nt« 99K99 *f9 9l|9 9P9r« 9f9C® 

9ir¥ ipr I •ff99'^9^ ?9 «9^«tC9— 

^ ^fs ^ 

*rf9T® fl I *f9 ’Tlfan ^9 »T9*rt^»! 


9^9?« 9t¥C*1 <9^ ^9t99'*ri ^tl- 

9rf^^t9 15tf^^ ??C9 '959f^'S Vi *99^ 

ap9i: 9f9t^ c^C9 '9^15 f«t^ ^t*r *ff9*l« 
V i 9^C99 ^9 9^9 «9®tt9 l^tl99 ^t^f 
pine® «9r?t9 59ti:99 '^n 9*1^9 C^f 
9tC¥ I 

f^99tc^ nf«C9n >1^191 9>11 99¥t9 I 

f9f®9 9I5C^ f9f^ ^tC9 fl[99tCf9 9|f«C9n 
^t9C9^ f9f^9 9¥C99 I 

«r^:5! ff99t9f 9rf®f99 '9¥ 

‘9cnt:« ^ftw 91,99«rF ^9»ijti« ^ti i!f%- 
C9n C9-t ^li I f^99t^ €lf^r99 C^T^tW «rtl 
6 ’Tf^c^ '9f9rc9 I 9lt9t9 »WT 9ni! 
cnct fl?99tt?9 *rtC"I9 f9C^9 CFC9 9t9t9rtCTl 
’lf«l9n C9^ I C99tr9'9 9Slt9t9 9^9 
ffC’Ff ^»^9tl ^nt99 T9:?9 «lf«C9»r api^I I 
Jjigglf^ «99f5 C9»r9t9 f^TCIfl t99 

nt'991 C5tCf I 1966 «9^9R f99t9- 

Ft^f^F ^it9t®t9 Ii9 *i^:^9 fe*nr ^ 

9t9t9 >199 35 ft: 5^^ ft99fti:¥, 
»Tt*lC99 5T9fVg 'StftCl ftw 

9^19 ^t*r ftfetC99 C9^ «lSff«, nftl 
«ft9 15 ft5t9 C9C5f F»1195 nt9 I 
9*11 VJl^, C9^«I9»C»19 
^^C-r ^t9^*f WFCF C9^ *fft9tW 
aFT9 59t9 ?r«f9 ^Vi 

§«9 ’•rtt9ft^ *99^ t?5t9tcn9 ^9n- 
•ff^9 9^^c-t 9^9t9 ^9C99 ^*1919 «IW9F 

C9Sil ♦rftnTCl ^9t9 9fC9 ftij C ?f¥l CTV9 
ft^i»9^ W9r« ^ft9^ 
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[ 23n 12-r 


WfUNStWH 


^^*rtcsnr ^srt« c^ ^k^ i 

^ c’Ftit^rss^ta^ ?3?525 ?»ri ?? i 

^^*rtc!T cnf»itw^4t^*iitC'a 

cirtc^ nt'Sii I >Tt?i 97% -r^t<."r 
wtunti I 
i5^t?i^cn?r 1425 

c^tlS ^’f ff: f*i:; I«'flt| «ftCTflf 1- 

»fC5i« jfiiai nHtsri »rn<sr 

5j^tnr*t 3,350 ^ 5?ac¥9 

I 99^ ^t9 99¥—-sitter 5itc9r 
4ttt=r-c»rttw «itf^c»ni nf« 

»it»»ri c9fcn ^rttii i 

ff^9 999^^«t C«ft»ItC9 9 

I ^9r9^Cn9 iTt9^5» 1*7 

9^ Vfi fk: I <09t5r9t9 9t»i^f*r c^r’F 
9^9^ 15919^1*1 ST^jCff C9C9 f^C9 C«r»[ C9^t9 I 
9ir91F « fC99* 9^9»:*(9 ft9t^ ^9t9'igW9 
9tc9r 9lT:9r 

arajjf *H9tt9-'e9tt9 ‘flC’T I Wt»Rt 
C5CT 99?F 9K1. f999tC99 1/9 

9fc»!9 §*(9 c^c>r «*rfc^ / 9^9 

^f9^n:^ 9r«i f^9t-r»i i 9 sr <9^ 19^ 
f99Hc»l 9t^l C9C9 1912 »}tr»l 14^ 
V59st^t9 f9C99 9n9t? ^9*r 

91 999'e ^9C9 91 9C9 
9C9 9:9f9C»l9-«Itfe9t1^9f 99t9f9C9 
^19 9t9 I 

9lt9'6 '9199 f999t9 ^U% f91 C9«f9 
4^9971'® 9 ^Jt^tf5ft9 f999tt99 599tf 
Cf I «9f%91, fe9F9 'e ?f99 9lt:9f99l. 
^Wtn.'9tf?9l *99^ f9fef99Jtr®'« C9tjf99 
C991 C9191 

'«99R ft Wt^ 9C9t^—9f? 9|it^t{5f t9 
99^1^ 9C9 9t9, ^19^9 991379 


^W«1 50 CW 60 ft^9 C9tiy 9tC9 I W^ 
9'®9. f9fet9^9C99f 99^ ftlfft 

^C9 9tl9 I '®r9 1^t9^Cn9 999tl 

^ ^t9t«'9 C9^—9f9« ^9t9^C*r9 99^99 
WtSr 9l9!9 9tf99T51 9t9^ I 9t9l 9F9- 

9Ft99t9l C9C9 C9 99 '9t99r9l ^6 g;ft^ 
9?^9:9 99i:ar *9:9 n^ci, 99?af9 

^9*«l 9tf9<ri?1 C9i:\? 9t:^, ^99f«9t9'« 

nf99^9 91*91 '3ftr^t9 fe^^l 9t^C9 *99^ 
'®t9 ’FW f999t9«f9 nft^tCl 9i:9 C’fC*!® 

9?jC^9 «F9 «999 ftFg 9t^t9 91, 9t9 

*999 c9t9^ 9t9 I 

C^9 91, C991 9tC<9 C9, 9® 9tMl 919^9 99t9 
(16,000-4.000 ts *3t:) 953?!!^ 9ta[ 100 

ftt>t9 C9r?r9 I «rf« 100 9919 

9fCJ?9 99 «rt!l >99 f9f9f9fe|9 9t^C^ I 

^ftfft9 ftf®9 9f9*^ 99¥9ff9C<P 

«r9t9®! f®9 ^fcn ¥91 9t9 :—Cl) 99l- 
C9^9 59t9'§9. (2) fe9®T¥t9 f^99tf 9rt9 
C3) nt9C9C-f9 ft99t9 ( rn®,9^ Jr[tf99t9 ) I 
«r99l^9 ¥91 «frc9^ 991 9C9i:« I ^n¥J¥t9 
f999tf 99C¥ 9^t¥Cn 991 9t9 £9. 

9¥ *!t.i:9 ^9t9 9Cn ^t9 9ft»¥ fCM 

C9 99C¥9 9T¥9 «9f^ 9C9f¥9, '15tC9C¥ f9f«9 
§n¥T¥t9 f«¥9 ftC9 ft99t9 ^C59 ftrC¥ 
9t9C^ ^¥ ¥t9rfl '9C¥^ 9C9 fen¥T¥1 

f999t9 I 999^ 5(C9« riftf9\9 ftr¥9 
9^ 9^ nt¥t^'99C¥ C9 99t¥9 ^9 ¥19 9tt¥, 
«tl9^¥ 9Jtl99 f9f«9 fe9W¥t9 99J ffH f99- 
9t9 «f 9tfir® 991 <fl| 9¥9 f999t9t¥ C¥^ C¥fe 
9t9'¥J f^t9 9:991 9t9¥J ¥99:9 ?9ll- 

^9 9f9 C¥t9 ¥t9l9 ¥9 9fW 91 C99t9¥tf 
fe¥t9 C9:? 9t9, ¥t9l9 f999t:99 «r9tCT!l 
9f99t9« ¥1:9 9t9l 1¥9 

ft99tCT[9 9¥t99999 9r9 I 9¥ 100 





721 


f%r»nnr, 1970 ] 

c<ifr^ 5i<fx 

5?kF c=rr*( «rtcn *r^c«?i *rt«TC'rc-i 

f^T* '»tt^ I 

^t^>T»?Jt'!i 'D^ fl^psi 

C^<f1 I 'BTlt^fiT^?! 

«»tii or^ ^twt? 5r5fjr[|?i sFtintf 
c?<rr® nt«!ii c’tcf i 

Wt»!t^. <^1-5r?TTt'0 

Wtf’TI It^ <4^ *lt5C^9 

ciil I 5Tt«ft?i*i >ii^ 

^?ii^ •ftc? Ri I 

fc»ii cwsrnt#H 

^^5 «fi^ c^-f «rtfI 
«rf»!t^tfl «{tv—siri5, 

vii^rtrsT 2 4 ^tafta c^tfS aitJ<f«i 

cw ^rtcf I <5^ c?i% 

^a c^Nt« I cm ^tsil ’itca 
fw ¥n, ^:»ii ^^’9\ I «rt»it^i c<fc=f 

«rtcafa^ta nt^f^t-r ca^ta s^r^raa cnt«fsii- 

’ftra 4t C9^ aa^ csz^ 

-*ttf WM at¥ta at^»i *ra asars fca i 
ipl^ *rca *tltn-9tt^a afaca c^»i ^tai 
ati arfe, ft« ajaa^»i aj«ita (fla^ 

«r5'9 ^ar«T c^ fta actat 

««a^ *rtlc*fa ft^a c^«i wra ftta ntH 
▼tiSii caca ftai—cn >Ta ^aata faaa i 

ai^ »iatata ’aaata ^C3r 'tiJ aaa 
aTtCTfi¥ta«a¥ ^5»i (atw^ca^j 

RTti favl^ft^ ) ‘flafS «fftaa aja^ 
TO >R»i a[^ I 1005 ^ 9iai aita^t^ta 
atw <a^ca^ ^raa c^»iata^ wtat^ 
24 warii, 1969 »rtl»l c^aftai^ftata c^lfa 
TO CTO 95 iR atft^, ^awtfa¥ « 


’it^atfaf ftia at3ri "^a^ to ( aat¥f 

^ca cwca »f:«f fttaft*! ^ aa^- 
«ftata ( 'srt^’T Ciaa^ta ) <4a^ TO^fe 
'8rtc“fatc^ ^taftc^ awa 
ataata sftsr i ^ftaartc'jsa nta 

?aia ncal ^fa^ ^c»il ncaa ^a®l i 

TOa? fta aaa aa^ ck*T 'sV'sraa ifc»rl I 
^tana ^'scai cm ai, aft'« ^ft^trara 
atat^l aaa» ^ftata to facHa 

aacaa ^«^t!:'i: ^'sfa ftn i <iiata aa^'sftata 
^i§ ^atfe aan* '«itav 

asac»ii I ftat^ faat^ aac^ 5t\ c^ro cnn 
afata^ '^tptc^a na a^-ca fwz^ ^tca^ i 
laafa^tca ajt^F ftea ^c>r aftTO 

12 a^i ataFC9!i i ^ata^ta 

aar’fa^’f a^ a^iaa -^arai a'«ata 'sta 
'Bi^T« ca^ I a^fta ata 
aara^a ^laiaa 'st^ atca?, to 
aaa* ^fSa aca *fc^-1 ^trar^ 
'siTas^Fta ^statwfS "aita ^i^raa ai cTO 
nfaa'^a a^ca f«i^-’®ra-'«'j:a»’i ^tat^as 
ftca ata I 'sjfata aa^^^sRata a^tatar c^R 

(nftta. aam '® ftca ftta «rcai 

^aat’ta a<f« m nfaata to ftca 
^'ga 'BjftWa TO^-ajtcatft^ 

arfaat^tcaa *ta ^^ca ftai i ^ta na 
caata c’^rc^ cm faca ac«aca fvca 

iflcsii aJta^t^ta ^itcafaata i TOai- 
'BTfata aa^ ^a ca^tiS ®*itai 

aa5 a^ca c^t"^t^a at^i:»i1 ftai, afRi 
ata fa i to *rttn ftta csf\ «ftTO 
at*! aitca>i£fft aaa ac^l 'oa caca 60 

"(^t^c*ra ca^ I ’arftata jppfi 

acac^. aja^tcaa ftaf ftca 
a^ac^ ^v>\ cm ^^(src^a ajt^rtca «rta« ara- 
»r«a'n ^ai afa ftai "Jiaa cro 
caaiTOi 





<yf<r^a «rtTr ^9f ^ 9 \ lu^ «t»t 

Ti»i I c3T«riX5f ¥^ c^ f<f«ir 'srtf'« 
if^w «rtc^. ^1 '®c*f c*^ ^ai 
^ sn I «<i^^ •I’fi c?<n 

'e?ii c^t5( 

4^15 m ¥»itc’¥W»i «rt?^ ’FCfl 

=ft5rf«r^1if »(c*fj'« c^cf i 

^1 «rf«^ sifsic*! •ftcff fsr, 

\5t?t api*fj ^tr?u «il%T ftfsn« I 

^ti:5( ui^isT wrs?^ 5jt^ Titai f^sf- 

3^r5a «rsj^ i 

(a?p|5 

%t»f« fV ♦ftr^—^l 

«[t»t^ nt^ui ^tc«f I 

<sr=»i^ '«it*i«l ^ta'« 

^“^cps ^ri fV^tr^ f^f%sf 

«rti> c^r »r^f3F« «fn?it5=fi 

I 

%U '6 ^tl»!1f fs?^il% I 

5?^CP -TO'C 

c^t‘«rt'e 

+40’C I ^'S SFtfV ^ ift^ni- 

«f5! ^tT Prr*T C»!^t^sft?f 

^"Icp sttC3f 3J1 I 

^C5 <|tC¥ I 


f^ntcffl ^C5 «r¥t?:'s»r—' 

wst? 

«'?t I 

*rf?I*f’® ^I, f’Fl '®1 <^^^^ 

c^C5 ^tfni? f^t Vft 

cfir^tc^ firt*r-?t»it?fH^ f4f^t«P5 

<ajisf.«r^jc«rfl <<45^ f^^'^=r fwi. 

'«cT!f3 I f^wtiRi 

3Fi:*it*f®^ ’fcv ft^lxffl 

^i:¥?| ^t*t3ltaftir CtC5 ^•t«f^ 

f^si^^si f^^5l1 ^t9'« 55^15? C^ 

, ^tii1 i»i^: I 

(H^iffil f?*i»jl®C91? «J«t^ s^RWC’f 

^i9\ I ^^^-um c^t=? 

5T*ici «r^4 rtiF 

^TPS 'EfF® I 

^ts« ^cP5 «rr^c« Tt«i ^»n» 

^tirt ?r¥CTfl <tcv i §«rtww*t 

»lTtgtl^t5 ¥«f1 ^ Tfl t ^ 

airiT ^'sf'it-ts 

*rt«ii ^tifi «f*in««fira Hfi- 

+5“C-uq«C^ 

•fC®!® 'SJt^ —1’7*C CTW 

^1 Utl^ cw« 

nt^i «^l^rvti®i ^tnrfl ^vm iprtw 
—O-S'C I 

~li7"C-t< »rtey. ^ftyi im 
•frtn-I 



1970 i 

cnr^, 'em f^ndsp -o‘8“c- 

^CF c^z^ ^tir I ^ '^«(»c*i 

*iti >itrw?r flc^sT 

^««rta'c*t “-i*47"c ~r50“c «?rtc^i 

fV f^ Vtsc*l <l|^* 

f’Tc? mi c»f»j c^, jf? 

^Tm ac^ Rt-f^ at^taR^f n?t< 

fijif® ^ I nH^fi «Fca« histfifmi 

’itt'sRia a^ cnz^ n*ft<f5 ^lita 
^ac'® niiaii U I 

*llf%ca 5cq ^tai— 

«lt% c*f’«fi a[ta. atal Rpsai 

«ta ^Z5^ nita i?i i 

4ai «rat5r«: nt^ Tg^ntfr i 

fafsff ^a*«ta ^ta®*fj a^aata 

^a»a cn^ ^rga 5fa «irrt^ ^tata 
vta»a c?ca[ sfjja c^ifa afc^F, 'sifa nt'^caa 
"ftcaF 'sr^a ’fHaf i <i)wa aw atai 
«i5|?a'». ^tiSca caa, istai atata^r®: 

cara atc^ i 
a?^F ^ata ^ ^car i^tcaa c«ri:?a 
at^a^Ji^ta §'^®ta mw *!a®i 
a^ '^fca atc^, af?« ‘flai ca^ »i^ 
anicis *itca sfi «iiaN f^a'?t'5»i^ta s^cs'S 
^f®r» nfca itii ?rf? =^ta^a f?a- 

cata ata, ®ca -aai 

fafipa «ia’ai caca^ ’®ftata csfca 'sd 
aafaaf ntea «i%al carf ^tcafsffla 
afca I 

^ca— 

•iTtitiwti W»ia a®, '« at»ifna ^iz^.^ 
^ ac»iff 1 ^ fas n^ara 
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w»it-ra wftta, caatca •itae ^flaaa ata 
«i^i5 fe*rta ^a»iaa aca c^cp arixa t 
•oifa c^cB ataata ^ntafS aac® caw 
f^spnt^a^ta ^cea 

fifNRa ®tJT atai «ri:ataf5i i atatai®: 
9iaT aai ata ca, ‘nalS ntiu atfaa^ 
f^ca 'stca ai cac^ ^as®l afa 
^ca a^ca ^ai ata, i>ia caai atca 
f^a^Pti'ia^ta ^Z5 «rta -20''C ^ap®ta« 
aaca* ^ifat® s^a ai i m|3 «fWf 
'oif9'n*t®?i «ia^ I ^ 'ara^ta ntaifBw '4?Ff 
cac^ faw ffNai ntc^i csit aa^^H 
ca'c«i faw ^zw acT sfa sfca a1^a aatv 
nfaa^ l 'Biaacta afw 

aa^F ai a^atc^ Rfi ati ^tcsf 

atfnca tacsfcaa c^cs ata^ata na w 
aca facac^ i ^jtatan®; Biitgk®ta ■aiawa 
®f9\t"ra'?>f«ic® ca na ats caac® nt«ai ata. 
®kaa ac®*a f^atf -0’9’C cac¥ -ro°C i 
f<f^ 3f»!r-tca atca ca aa «i«Fcai ^\^.^^ 
\ca ca^ta, caataata ai^caa ara 

»iaa^ «ita -l'7"C-i; atcfi ^mcafti 

atS'^Rl —Boregadus saida, Lycodes 

turneri, Lipacis koefoedi* Gymnacan* 
thus tricuspis <Jja^ Icelus spatula I «<im 

Ala’ll caca? f^ita afa 
arain^a aa^ faca at’fi ata. ®ra w 
®tcaa ac^ i »ftatan a^aiita aaa 
»<iai 'Sf«it-riaa ^ca ^la'w ^ca 

c^i^ta, ®aa 'sal ca-t ®t»i«ttal aft¥ i 
fa^tca atiaifsi c^cs atc^, asi nata'l ¥^a 

caai cnci ca, aicaa ’la »iaa 'sai 'em 
mm ^tarta afar® ntrt i 

afa'® •la^ta atat^ ^rtwt^m 

wi^ av afw a*^a ^ at«at^ artvtt^’f* 


ftwTOTttc^'fNaT 
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'« t 23H 12-f 


'«f?i *fte^ii cnz\» ^1 

^ «Ri:« 

^t<f1 CTf I 

f^^-c?it«f^ ♦f?t«f—c^t=^ c5ft^ 

I'S'csf '«r’J’?tf "s?*! 

^c?r, ^1 ^1^T^t?i f’lt-t’i ?¥*{ 

n^i’Pi I ♦rfl’PN f^’Tti:^ 

f^9\ ^tc«f «it^tr^i I 

5rsitiT 

5(tiii:5F f^f®! 
¥9tUSTl I '■.^ 

»fti? 20°C 451^ lo"c-4 << 11 ^:® «f®rg, 

®TC^« f^c-t^l C^FT^T 

c*r«ti I ’qf?® «ft«« ^piic® 

«C'3* «fq n?tc«ffl »lf^^ 

I *fwti:<fl *fft- 

JJtCTfl C^tif 9f5f CT«n ’Ttl 1 

cn •T'rtt^? nfi^rh ^tc^, c’r^f^ ^z*\) 

C’ltf^t’l, CSFtSt^®, *lJt^J!:*»Pf?[t«l, ^Tt>^f5f1lt*l 


^<{5r *itf®f^ic¥ sfhf - rc-»ii ««rt¥r5 

m'if ^tcffl 5iv 

♦rfflsit*! c?«n i ^fir« * ^irt^ 

c^tsf 5»i K»i I c^^»f 

sf r<Ptar^ 51?, aj’Ftl'sf? *l*f«ft^? 

n^K, C??5 t— 

^captw, *lJtf^^«l ^®ltrf 

»Tt^t?J ?FW I 

♦riftsf®fqt<F f^sjCST?’? (Cryoprotective 

agents) m^ I 

f® c>r«?i c’l*^ I 

?fif »ii| n^rti^s 

®tc? 9i^j ?t?, ®c? C5r?.i ?tc? •«C5r? 
»T?I? 5H?J^ ?? ?1 —OH 

«ltt< I ?ts*n C?, C? »T? 

’ff tc«f - OH «lf«fT ^tc?f, C’T'tf^ 

»^W?T ?FC?I C^t5[ f?C«l? «tt%TJtl 

^fiifV® at>it?f^?f 


M H M 
M- ^ ^ ^ i-H 

OK. OU OH 

TffHnrfT 

H H t-ICM H M 

t | I ) I ' 
„C-^.,-C-C-. 

OM ei« H QH 

HJifljR 
e%»« 


u OH Om M H H 

i i till. 

M M OH on OH 

vjidifr- 

«M,OM 


{A 

c. e« w ^7 

I _ L/ »■ 

Oh > ~~^ ^ 


M 


OH 


Spffrap 


VS' 

C OM 


?tw^ 


-°o 

•< 

f ©M 

**■ 


C«^OH O 

—f^H 


BM A 

C-'/i-xO" 



H!K^ 


OH 


n»rtc<9 ’ti5Tt?f^ i 


0^1*51 in?^ C4tl85[ 5rt 41^^ 5(ttc^}“ '«r??it? apit^ ewf =11, ot? 

cw5T?fB'» c?Vf5ro *f5rt<—^t?*i ofsii ?rti fsr i 
i|^i:ot«f ^®Jtn? i c^ »i? «rt? «r5*it5r ffsjtn ?»ii ?t? c^, 

nfisittn ^1x0, cnof^ ?C5Ti nfetfn?t5r, stc’r? ^zw ^zw oc»j« oriofif ?[tl:ttro=T 

<4?^ wrti ^ fc? *riiio 
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1970 3 

“OH nt^tw 'e«f»i sfww 
w*L%fw wt?ii nil’ll 

IV sitTi c*r« I 

«rt%^ 

5?^C5!I ^^15t5 C^ >f^ «ft% 
¥*TtC5fy-f9l ^C?f tiC5 Itl^, 

^t«i c^c5 

»f^5?'>F*i^l I 451 

- 273"C-(il?I ^t^tf tf^ 

^ipvst *!<'« jf^ ntc^ I ^Tftpi- 

s»»n *rtif c^, '»il? ^cafiT 

'si^'^i 3^^ 5?ar^ *tt?i^t^ 5!Ft?i*i 

^c»i1 —'«ii 

*{113 I ¥C*I C^tC33 f«^3 33.3'^‘fl 

«tl33 C’Ffs? 5fSC« *ttC3 ^\ I 
«|ta ^t31 ^W1—'<)31 
frs Ifc^f, C^tC33 f^®3^t3 

-ffm 3Pr« 31 

•ffil’ltl «f»l C«ft^ 3t?, ^t3 0°C-J13 

5^5 C5rc»i 3tMr ^3 i 

C^t3 ^3 C<F3 ?—t^f31 

C’fri Cl, C^U33 t«^3^t3 af*1 ^scsp nf3*f« 

C¥ll33 C3^ ^3, C’ftC^W 

3rtW3 W>\ 33^ ^1 C3ft3C3' ^3 

31^,^ C^tC33 13 •fl3'^1 33 311 

C^n33f^3 m 33C^ ^f3n^ 3C»1 ^1 C3tC33 
f3fw »|tV3 3t3t3f3«F *l?tt<3 
•ftC^ C33 ; 3^C»! C3tC33 «rtn-3W3f3^ 

f^fW3t3»f»1 3t3t®tC3 3t3t4t^ 33 I f^f 

33C33 ij^ ^3 >133 311 ^33'« 333^ 

C33I C»ttl C3, C3ftC33 3t^C3 ^>1 33^ ^'«3t3 
CVtl IC3C^ I <31^1:31 3l^f ’Ft3*; 

*rr«3l 3t3 f3 I 3«11 OTl C3, iS3s«1 


^^3313 >TCflr ’TCW Cft3 V3"f: ftV 

3t^C3 C^tC33 3l^C3 9fC»13 *rft3t1 3t9C51 
3tC^ I C^tC33 f^«C3 3fi:33 nfSiM ^33t3 
Tfm «ti)1ii^: C3tf®3t3 C2Ft3t^l®3 333 ^I^US 
ntC^ <33^ C3t3 43 333 «1g3 C3tfW3t3 
CJFtat^S 3t33t3 m9 C3tC33 C'4rl83 3[TlJ»f3f 
3ii3-firfr« ntc^ 3(3; ¥C3 C«ftlB3«fi! 
^c^caii 3C3 new I c«itl53 «rrvt«n fen 
c’Pte3? ftfws «rt3-3t3t3^n f3l3init«fn 
^fnw f31 433 cn'iar fjinfin f%^3i ^mtw 
n^i nt'^3 n^K'^fn cft|;33 fv533't3 
3r3C33 ff3tf f f3e3 C33 313 3f3 «FC3 31V 
few nte3 31 I 433 ff, C3 33^3 C3tfW3t3 
caft3t^® Cfte33 3'fw3t33 fC3, Wf'S flW 
3t3l C33 I 

ff3’?l''®3 f3*3l «lfwn*tW3 '3fft3 aftf- 
Cf t3 C3 f3fw3 '«tC3 ’pfw.SW f3, Wt3 Whl« 
43{SfT33 3it3i cnei I nfifi to orm 
cnef C3, cntl53 "si^w 3f n^nin-SH 
^n^nten i 4'ef3e3F 3te3t3 (Thiol) uw 
331 f3 I ^33W1 5te33 3e«r TO evtf 
333 '33tJ9^ few ntew, W33 entn 4¥ 
f3en3 ^33Wt3 c«1ti53 ^^«f3 33*31 ^ 
3t3 I 4ff5 C«1tl63 TO 3f3^TO“SH 
^3f «rn3 4f{5 c«rtiB3 ^ii -■ SH ^cni 
t3 Wtftf tff 413 <^ “ SH ^W«l3f 3WT 
f3f333 ff^ll—SH I3f«f3 ntftw TO 
—s—s— ^wfi f31 4wte3 
C4tf53 %C^ 4Wf3 353 C«tt^3 
few ntei i 43t3 ^33 «i cvtTO 

'sitar wi 3tf^C3 ffe3 3 ^ c«rtl53 
nie3 fiffw 3c^ I 43^ wei ^tto %f»wi 
ftn 43^ nei §3*wi ifwi to emfen 
«rt*r-3t3t3f3f wnti^ fi%f cro 1 
firntin fn^i ^ itoi -nintn ci m 
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w? 's [ 23^ i2-r 


nt'e^n c’frf, 

^•1? —SH 5rr«f ^t^cgtcsr^r 

^1 C^ftfesT 

*ftcfl 5(1 

c<sTtlSc=T? 

I 

«ftffnr5 c=^cp 

fC»T C^ ^9T1 ^cwcw. 

’PJtiaf ^ f«F ^tc8f »iNc^ nrc?r, c^ ’i"*ic# 
ipwc® I 

^:*i^ ?t^i I ?t5;c^5 

*it?na 

caN 0?^ aat*ra 
^tru ac»! *ipr i Rsf?f^ai f^^ai «ff^- 
^a^ta ^rcatar^a^i 
^f^acait ^r^fta ^laci \ 

^ca f^Ff fiftnt c^cs ‘«rttv, ^*?rtrn 

ata^caa nr^ »itatan^tta 
^ ^al »fsa 5ra i '«ia*c@i cn »ia 

atsia at»r ^ ca »fa ^i^ar «r^^f 
fTt5?a *ra1%!f «ia»i »n^ jpca i^t%ca 
arti^, «rta^ ^twa ^tr®a «fc»i W'® 

caai Tta I •aa ^a*l fC»II ^t^C^fa surface 
area ca'?t 'Ttarata a?F1 !(5 ^ 

a^w'®^ ^*rt®ja «r^ca it®i ata i w 

’itataa'stta ¥»it^»t ^i^ntwai—w 


f^, nt5^ «rf^ai caiat ^stn® 

araaat^ fr® ntca ai i wf®^a 

c^tiiaa «?a*r: c»it*f c*rr® ^tti¥ «aa^ 

c^t=( »T*ia w I 

«rtffcaa ’ll? ¥aata 

at^tcai ata f^ai, c»t '<^•1 ^awtfa^ 
^f^acaj l^caa ^na naHl Tca caf^cacia 
ca, ^ 5 caa a^aata «•! 

at%ca c?®ai ata i afa 

at»ijta’?ta ^f®l 'sftanta ata^^ ^ai 

afa, ^ca «c?a atwf«f^ •?t'® saaata 
*it^ area i r^tanta ca aa 

af5?a ata aea, ^tcaa c^z% 'sifn^ ^ta 
<£fata«: atea -sff^ai caca^ ^aaa aa i 
at5caa c^ca frcatacaa atrsafafa ^tca 
can ^|faa ataca «teaa ^la^teaai 
n^® a^aata «i^a ^aea, ®i 
rotca i^Tai cai^ I 'fli »T"ai# ^t®®tca 
aal-arl ^1 «ia^i ^aaia 

ara^si ^ae® at?at^ »ft?taj apaiai 
c^a^i aa, f^aeataar far«tn 

>^t®^ata ^tea atsfcaa braf^a ^ata 
«iat’r ’Fai ata, c»r ^r^c# hastfa^F ’tcaam 
(iiaa c«fc^^ ^a» ^®ai I 

faf®a nal^ta m cai? f#| 

nt®ai atcaf, ai rsfe^ 

'sra’ata c^cf airtc^f, uiaa 
??taaatcwa «rf^a caa a^ac^ ’itatai 
a^ata i 





fittopfinn (3rtc^ 'srtl^i^ 

f^. 1^. «?tt. 

«f5tfir» ««▼ 'sft^i ^i?. sFTt^ta 

ftjTt^ a)5jrvf9| 9tC5R^ ®t: 

viiTf. »T^JC« nfa^tsi^Tt? 
f5f¥<.»rhl CVl^ «il^^j ?|5FCSH 5Tt¥9IT ?lt'5 
^r?nR I can ^r»n 9c=<f? c'is 

®t: 24c-r 

CV? Wt=rt5T C^, ^t9l T^llU 

<ii^{5»r?«F *r^f® ^znzvf i 

ifls ^ratc’t "rslr?!? ^ii 

^Htr? c^u f^«n '2tr«feTi c^<n 
orz^ =n I ^r^JTfar, ^zn^n *«’ ^j*r?f 

3t>rrtf^^ sjnn-f®'5Tt^ctt-c^f^JT filter? c’riS 
^tfll «nt1^Sc8r=» c^t?i '« f^^- 

I 

c<rc»T nri^-«NtJ:»T3 ’'if^ c^ 
^Tt»Tt^ ipr, ’at^r «ranp tff»it*l *i: 

tFtrt^ »rc^*t1 c^ar? f®ca^5 

catr^feii I or^-n’ ’^5«cv 

c«rtfi 

orf^CTir^JT c% ^tcini 
^rWciRi «TtaR*f I *fi wtz^^^ 
fSf’tttlfe 1%W5 c’fc^ 

5t»itr5rt fnntc?^ 

fNl ' 

atvhr c®tc^%c»>fl c?<n cncf 


c^. firnr c"ft«(5r 

^Jt^ra ^ata >T^ta5<l ^c^aF ^*( fta i 
ii«^c?r ^fagic^ s?tf% aT*ft:afa at^^l ( ) 

fna f^rntca^ ^jfa ^ta i 

a?ca vf|^ cJTt5fc«a c^ar^ra ijr»r€ 

^ca nt:a—'iia^a ‘flfiS *fta^(t*ifa5F 
^cacw fawt^ 

c'^jtfafa'^t'sr c»TcaT«a 

air^n ^a. 9, 172, 671, 770 f^ftrata 
'BiTt^caa "*iarca ca »raa 
«fara cnca^'Q a«ii ^ i <<1 
c»T^ ala’ll afai ?cacf I fa^i^. 'e gaa? cac^ 
arc^ caft=( faa =fi c^T «fcw a%i5 
fac-ta aia^ aFai ?cac^ i 

^i5S(5n3??i ?i?9J 

ca\aa'S^C'» <Jfafta 

«fr^:a^ i aftafti-^t*f ’t*^ 

a^aitsin^tcHa ajtntra ca »yaF»i <ar 5 at?na 
aatPia ca^ a^iatij, ^tiaa acaj 
<£i^ >sr^f3 I calf«ia^ ^^faaa dil 

«?ta «4 ?f| 5 ar^fe 

c^tataa *fa kiM? wt=iata «rt<ir? 
^ita^ «iia^atfa cal'? cnci i atf%=( 
aat^tn-fawta^at's 'ScaFa a^9 

fV'atia aa <<1 artfa iscaif, f% 
^ntatia faaa wtaata 

ta^ I c»iVaa'«n^ 

«tta ca fax¥ catia, 

^ m wi I 
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mm ^ vmm r 23*15^, 


Prrwir ^•rw'e <S? »r^»j <*r^ «ii^ 

I '?i3»<ar?« «Sf 

«TO «fwf«p«i I f%i 

'Sf^fS fkz^Ji fen? '«r¥tsr <srcf? 

fTi 5ii-“^f%w ^tfei c? f?c^ 
cnfti, ««}6 cn^ fifc^fe '?s»<src?, 

nf? cncv ?ti:¥, ^c? cn c<fnc? '©cap? 
^t^tcn nf^ fefir^ ?c«f 'art? 
«r»Tfc*f npf%c=fi Kirn'S <<11 

?fr»? sF?t^ ntc?n 1 

‘f^ 5 f firajt^’ 

cnc?f ‘f?®tsf fi?isfni’ 


=rr*i¥ »itPr¥ nf^¥i (55, uii^fw^n 
ntntn at®, cnt^t^wt?. ®t¥ni 
c®»^i ^fu «rffe n^nn 25 nmi) 

<2t¥tf^® fc®? I f®cn?? (1970) 

nf^¥tfB? ^c? I wntn 

til^ «ft^? f^arn *ftPTC¥? 
nfa 5 ¥tf^c® f^wtcn? fSrf®! f^a 
«r?¥tR 4?^ f?«tn 

sjtsii m ®a «r?¥i 

TN?tf nr® ntnf®¥ 5 -'fl¥<rtni 

Rr® nt?cn nR^llfe mntst'f? ¥tci 

?r®i 1 nfai¥tfl>? fe®r?t®w 

¥t*ini ¥f? I 



•t•l 7 ffef¥^n¥r?? ^mtatnat^t cnnt? flH? 4 ® ?¥*t «irait? 
gf? I gfirfSc® c? c¥tn Rr® n^tCRi nt? i cnnt? ?ftrr¥ 

ntf? fenn Tffn® *r?i Ra fesctn® a c¥tn 

Rm ¥?i I 




f%. 

'€ C=ltC=^*T 

c«ftrf: Farc“t<ra a1?[^ 2 li^ 

sir®fa =^Tt«rtc»!tca 82 aia n<rr«it¥ 

*f*isi I 

c^rrc^p: atJ?5? 1888 3iU?!a 7^ irciifa 
Tff^^ 'star^a ^aisr^«f I 

f«Pr *itartc<^a c«fi:af fa. <ii. 

>« i«sr. 4. f®'^ qt® a^tan i fa. f® ^ 
’vaata f^fa fa^tcaa ca^fqar 
aftaa*rta f%aa ^ifa^a caa i 1906 T^trq 
^tcqt^-fa®tca cs<Vf^«F ^caaara faaa 

q^acaa fvcqt>rfV^7tq 
^a I c»r »iata fa^wtraa c^rcar ^ta'lfa 
15 »ii2|vrtcaa ^ssr’^t'Sfl ‘jac'ia c^Fta ^faal 
ffq =n I artc«f^ f«f^ ^ta^ 

<4^ 4rf^catf^®ll5^ 
cat’twta ^taa ma^. n^q'ta 
BT^^ta a^ca vtui 19 a^a aacqf c’fcJFC^® 
arf^^Ttaartn ^fbatsr f®ntScac^a 

^trsf I 1907 »ricqa cniw 

1917 ntrqa n<f« f®f^ ^aqa^t^i, 

sftnta cai[ca nc? 'srfatl® 

<rta7i 

^wtfaaf nt^a'fta faa^ fa i 
^r^icaa iwl casta, f^cqt^f¥^jt»f 
iitntf^a, f¥faf«FJt«i nf^fta ^ta 

ca\f5iar m'ftfa 

fii 

^cailta ff^raa wc^r 'Ita «ff% 
faaw5 afiti'sfa aqt^l ^a 1915 

’Ttrai Jita ^ttirsta iiat^raita nat<- 


fa^tcaa ‘ttfq® c^ata 'artaa*! artata i 
ta®rrcaa errata ^ar<^fa 'srtarfsrcat’f afacaii 
ntacaa acq ^rtfa^ ^fs '^^ta =?ta'« 
fifa qra 'sfi^c^tcaa ^ 4 ^ ^itaaia € 5*7 
a^caa i«a'^ qaftaf *tfa'$it’f ^fta 

1917 afeq fa^ta ^eqear caKata a^caa i 
cafq a»,a fsfa <4^ ncf Biratls %qa | 
19.U atcq at5rca?Ta fatfaaFtqa 

qj'aqca fsfa ^q^tsi Hafaaitqcaa 
faf^?^cn ^N^Ttc^ ata i fsfa aFq^t'sta 
^fsata ^itcatfacaaa a^a fa ^tqfiJcv’ra 
Bia arcfc^a Bi^a^faaf cac^^t^ aca'« 
fa‘^«' feqa i ®t! ac??aqtq aa^ta 

ca\ati^tcaa (4^ ^foata 'ajtcal- 
facaacaa caaca^^c® ^ra ^faa^M acaalta 
affw qfastfqi) i 

1924 atcq c^tca'aa ataa qascaa aiaa 
catat^fSa c¥cqi ( 4 ?. ^ta, < 4 a.) fa^rfs® 
^a I ^ a^ca^ fsfa i^atcafj ii5a 
Biifcarfacaaa a'a f? '8irt®«rtaica‘§ 'sra 
atcac^a ^ifacaaca cataafcaa 
5a I f^fa ^catc^tc® B^itcalfacaaa 

l^ta atasrtq ^^c€a «ia aitcacafecara 
'®i%aaca ^teqta f<5|a*i ai asit^tfa^ 
aacai '•atcqteala a^caa i aaa^ 

aaca fsfa i^^'atcla fVqtc®qf^ata 
^ailiS^caa a®atfa^ §^aca 
®rac^a 4 f®fafaa = 5 caa I i^Jatcl ata^ata 
a^ia c€tc^aa ataa c^tca^: «ita. c^. 
f^jfqsftcaa 'srtanca aitfqc^tfaai 
'Bfa c^acatqsTfc^ c€tca^a faatca 

sta ata ’^i^atf?® ¥caa 11925 atca fsfa 
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^C?[5T <l|5l^ 5(1^1 

« c*if^?(<art® a^tc^rvisi 

«rt*iac*r 

c^t’TTfcsT? WC9 ?^c^t*f ^t3[i 

I 

1929 >TtC»1 ^fe-f ’T^<i:*l^ C£ftt^*i9 
5ftl^ fe^ftfifvftl^f I 1928 5ftC9\ 

'»f5i 

C«l®t»T -il^^ 1930 ’TtC’l «C^»[ 

f^^Caf’T f?C? ^'fC^ I 

1930 

»lt« «FC?IS( I fkU cs?tc^«! 

«IC<'9 'tt9 C»\^C9i59*}9 9ftc*^9 

( fliti»tt<3tt^ ) ffg? mu ^19 I ^U 

^9 ^itC’T f^fs? ^?t<F >1^4^ 

49^ C9t^ 700-ii9 

’r^'Sn^ ^199 I 3941 5^9tc|9 

aPlTf^ST n?9f ^199 I 

3r9C9i’n99*ft9 f^fsr^ ^t'34|*t fee^JT 
1948 sTtW <2499 «!t.«#rf«¥ 

95|itc»it<srt#f ^«>r<irc’r =^c95r i 

‘*lf^f^^«lt9 «ltC9lt^t9 

fe:9t*fC=?9 mw 1929 5Tt:»J fsf^ ¥Tt9tC® 
C’lt’TtliS ¥^'¥ «rts|f3l® <49^ 

^i&C9tl^9 9¥ ’tC99«l1 C¥ar nf9?49 'Q 9^«1 
«rTtH ¥:95ri ^9?r9 >sr^*i 

1930 3Ttr»i, •rrtr9C¥ ®^t9^ fsfcjf 4^1 
1932 ^«T, nrtf?’! iii9^ 9wt?rt9 
^^C'sr^r fen»it¥ 1937 
’Ttl»l f$f9 l^9t*r •tf9!59*l ¥C95(I f«f9 
^fa9t9 «Ft<m '849 fff^W-J)9 »f*M'|Tr9t'« 
9FC9:9E9 I 

1933 5Tt:»I f^Pr ¥»I¥t«1 f9tf99fr9l9 
C^r? 9Jt9rtieitC99 ^f89t!r '849 


>rU9i9T9 f®r9^ ff»ftr9 C9t»r*rt9 ¥t9=r <49^ 
5t9 9^9 *rr9 *r?^jt’r i f«f9 ^f«9t9 
'8I7t’Ftf^f9 "849 5TtC9’S9 -2rf®ktC5l9 

I 1943 sftt®! f«f9 9t9=T ffl’Tt^ 
’?tn9 9r99 I ^99^ ¥tr«l 
'St9 ^953tf^9r ltC99®f1 nf95tf^^ 99 I 

c¥H-1^m"i9 f«f«9 «f^^t=4 c**rc¥ f^f9 

«ir9¥ »1’9f9 8lt® 9TaCf54 I 

nrtf99 ^■§f93tf>T{5 '8raitc9Ct f%. '«»T-fn, 
iin. ■JOii'T. f®., 

'®49tc9f4 f® f^fSr f^9 

¥C9r^9 I ¥9?9t®1,9C^J.9t3jt«f, 
9t9f9^ f^^f9tf<9rt3l9'« ^tC¥ *19^99^ f®. 

f®fai 9n:99 I 3tr5T:’rf9 

9i:9»^ r^r^^^Tts! C9t»Tt^f5, ^f99 
CJTt»Tt^l5, fi['|f9:99 ®C9^ 5t«n- 

f99t5r »!iC9^ '8irTt»tC®f9. If«9t9 C¥f*lflt»l 
'« 5lTtC9i:9l5^Tt9T C^fntliS 'fl9'^ 

95 «tflMc99 fsf^ C¥Z:»11 I 1929 

54tC’\ '®t9^ f95it9 ¥^^4:549 ^ 

^9 I f^f9 '5ftCJlf9¥t9 
'BrtJS9flt»l C9t’rtlf59 ^9tC9f9 C¥C9ll <«9^ 
¥9t=^ «l]t¥tC®f99 ¥C99 <«9^ 

9tf%9t9 «fjt¥tC®f9 '8f9 9tC9C9T9 ¥^9^- 
*ffb* C999 ^9 I 1949 5lti:«l C^\ZWi 

9t99 ¥t9C®9 ¥t^9 '8r9ltn¥ f9^tfs® 

¥9 I 1954 ^k¥ ‘«t9^9'f’ f9C9 

»T»lltf9® ¥91 ^ I 1961 3TtC?l f®l9 *li%- 
f¥¥Jt¥ «4lt¥tC®f9 '819 >ftC9C’8l f9'^r5C99 

^ti5¥t9 ¥^'¥ 9C9t^® ^9 I 1957 
sTtr»1 f®f9 '8lt¥^rf^¥ C»lf99 ^9¥t9 
¥199 I 

C«ft:¥>T9 9t99 ^:99 ¥t99t9 ^^®tf9¥ 
9rC999t9 ^9 ¥ ^C9ftC»19 'fl9^ ^999f9i'l?« 

•Si 

C»r^ ’fC99ni StPlCH C’fC19—9[C»l1 



1970 ] 





fH‘^t»lt'3 511 

C«TtC?: St*fC5ffl 

f^»i =111 »n?^« f^iffeai 

5]5;(ig^?f a^, ^if- 

^afsair, *ft?;^-f^5i:5ir5 c«ft^t^ ?N*i?3 

apca c^pfc^c^^, 

■si^T® fa»}a ^supi^ ^ac^?[ 
’T^=i, 'sfHf'ii' « c^iV^it^’S fa^ca 

f^r^»f ’tea’llfa iicni^ #t« =^.’^1 c3i\^fc^ft^si 
•ffa^a ^t'«a1 ata i t£i^-af^a 
<4ia^ ^C'?ia a^ ’1'iic^^ f^f-) ^csratat’ti 
’tcaaii =fcai:^=( I C'Qtra': atai ^fa 

faf«^ faaia ’Tcaaii 

5fi^: c^'sf^T ^Ti:»ifaf-fa®fc=)a| fapea 

at3f I faf'T's: ®taa'a- 

f^fori'^a ^■nal ^ta '®isat^ ca^ i 
fa®t^j|i??:»j c-nica': 

at*ia fwcP!=i '»ira=Tat'f^ facials I 

aapfa fa®t=i nfaac?a 

^fa'»«! aia*ita fta fa^tc’la -ttala^f^a 
a^Ttasifa^^ ^ta'® »ra^tt:aa 
*ffa"l5ita siltntajta 27c-f 

^^^taa 1970, c®tca •^it;catcn 
C"fafa:tt»T ^it’f afia=i i ^ta 

aa^i 85 a^^ra i 'Sta 

^fiiaft®i caf®afjt9i ^aici^a fa'lcatsif^ '« 
»lt^f%atf§ fa^ti’Ta «fata ®t: c^.fa. i5t«^1a 
'■la't'i f®fa 'SfS'Q ataf^aF «ri'at® *fta i 
atat*r^a c^r^t*! r^^=Fi»iw *« 


=Ttn^caa ffa ^csicar ^aata ♦fa 

%tca sit’j'ia 4a\ nca tL’rfa 
^Hfaafin ‘flfar^t^^taitai fa^it^ 

Dr. J. W. Heathe-iiia ®'5taatl=1 
7fa-a>rtaa <®a\ ^at'i = 1 ^ 1:1 arf^c^tani 
€^«l a^casf I Sabour Agricultural 
Callegt-ii fr^jraaaaf f^^tca f«f=T 

sfia=i (1912—1915) 1 



tr^Wtajta 


at<.»lta Bta-ta Agricultural 

Clicmist-(Da fasten cat’twtH ^ca=ii 
1932 JTtc'ia Sftsjata^ *itcn 
at<.«1ta Physiological Chemist f^=TtW 1%^ 
a^ai ^a 1 f®r=[ Agricultural Chemist 

Tunica'S f^igast^i ^taf aFcaa 1 
f$f^ Indian Institute of Daiting and 
Animal Husbandry-c® (ajtaftt^tia) 
itajr® ncaa^ Dr. F. J. Warth-Jja ^^aatc=i 
4t%a faaaaf ni:aa*n ^ca=T 1 1943 ntt*! 
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^tw I <sr^t*i?i 

f^f% f f<l ^»fJ’Sf- 

^!ic*t m^ 18 

»rt«r nt*\si ^cast i <sr«fsi 

f?l^ I 45 *f5 

<§15 5t5'Vj »fl^'8 f^. fn- 

'Itff fejif^^jfsi ’rc55ntgfi5^ 

f=(^ =fC55f 45^ 75-80 51^5 55^ 

n^« fsiit? ^:«r 

^iT'^f^ntn ?c55i I 

Physiological Chemist ’«ft^5t5 JT*?? f®f^ 
^t5 =*T*njf 'e «}T^Cf5 «3ll 

^C55*ft5 5iC5il 45^ 431%C«f5 

«ft5J 'S ^ >f^l^ «f]^9 5ir55«n spew 4| f5WC5 
^tfsitspnt'® 5ttW C’TCIIW I f5t“}W ^CW 
^tw *lOi*it*l fRWi^c'^a 

(Special method of estimating digesti¬ 
bility) ^wc^w wtlew'Q f)5^p5 siT« spew i 
4»T^l f«fw gesfW <2fC5t'SF^lW'$1 4W^ #5Cf C^ 
Sf^c^t^w Wt»lt5f^Sf ?[i*ft^5 Wj f5*rt^ 

*P%f«W WIW5( I « W'fw 4W^ 

f^Jicw f«f*? «t|w ?rewJi«ii ^ew 4^ 
fw^ew <a%fi 55W1 l 4^ !^^rf^5f 

*f^l> W^^51 

^twJ'« ^ fwf^w f^wcw «fw^tff «r^t"t 

^Z^Z:^.^ I ^tW "Is our country 


really deficcit in food” 5f|«rsp f5t>^W 

»i*itww wftwe^ I f^fsT 55‘<i«rNi^ ffw '« 
^ ^I^CWi wwtapcsi nc5(e5l « 4^“t|5, 
wfi( «i5ti?^<pjt«i 4sp{5 

«twtw feijfyi'tls 4W^ 

«{^]t'« ffw twwew 

PtsfS—CS|t^ iSPWi W5=i1 

^■C55T I 

f^eafw Tfc55*fi '6 «i5Wi*r ^te«r 
W]<2 tftfl '»OT^ CW*I=t— 

fw-^fw^/t^iw, Dept, of Agr. 
West Bengal, Indian Science Congress 
^«Jtf^W Jllflf >i"sl# CWnf^C*^*-^ I f^fiT 

TitW'S »iWW^fCWW Imperial Council of Agri¬ 
cultural Research 4W ^vf-gi 4W^ *ICW Indian 
Council of Agricultural Research-4W 
>jvf? 3 j Nutrition paper-4W Specia¬ 
list Refree I West Bengal 

Board of Agriculture, Animal Husban¬ 
dry and Veterinary, State Agricultural 
Research Committee, Faculty of Agri¬ 
culture, Indian Dairy Science Associa¬ 
tion, Indian Science Congress, Socio- 
Economic Research Institute, Calcutta 
Science Club, Bharatiya Sanskrit 
Parishad 45^ «l»t® W 

^ T\z^^ 1 





^1 ^i:5T CEff’t ^l%c?f ctf«f, CFtc^ 

*r^ 5^1^ ?ltff ^5Tr?I -^Z^ C«1^l '=(tci—C?lfs« ^zh \ 

^“^c# c«t5(Tc=T?r cVt^5®i ^t^rfw i c^=^ sil, c^ ^jtc^r^l 

»it*t'hf*i^: c'itsj^l C5fc^ «{t^ ^tc^ c'®t5ii ^z^ c^z^ 

?twt?( 5iT^»r ^ ^jt^t?( I c^c3j ct '5itr»Tt^aj 

<st5W5 ^Z^ ^1 Radio-photographicI 

^t^Z^ WZ^, -il^ ^^f»?I csfsifoncsi^ ^tzw l C^^t^lfsoj 

c«i^*i ^iz^ 

mz^ I c^m •, 

fsaj^ c^itc?i c<m^ m =^Tsiw 

^»irt^ 59l5lTi^ ^Rss^R ’ftC^ I ^tc^t^, (3lf^'e 

c^t5ii f R ^z^i *(«i c?!i Rc*m 

<att^^-^ '$t^ 

I *i^«p ^1 ^»ri 

infl ^^5i‘C^‘1“t®i I c*i§i CMC®! «f«8r5i^'. ^cfei-c»i»r 

c^C3i c«t?M «ii?r cjf^ i 

f^2{J«. 

^ ‘ '-''^ 

^1 I 

»it<(t?i-r«:f^ ?r^5 ^\m cf^c'® *rt^—(1) ^c^i-iif^*i=i 



734 SirN ^8 12^ i2>H 

W® ; (2) ^1?l 51WI «ltC»I1 

•f^^r C»T:91^ Ohmic I (3) 5PC^1 ^t?f 5jci(j 

^t'ltg C>TC«1?f c^»^ I ^U I 

(1) R§T^-’*fni'?[ ^«,^f%, (2) jflTv (3) C^t5f 

I «iTi5it?i c^rai^ 

C>t9lt^C<F ^n!?t?f 5^91 I 

«(tC9it^Rc3{^ c'^rai 

'51^’S ^t=i1 «t^1?l *(11? *(t^^ 

to I ‘‘(TC^ I 

RnRito «rtc^ ? »ii^N ^tJ(t<i (CuaO) 

i£it c^^T?i ^51 Rai 

c«f^«l--=t^f^?i 7\^4 RR® I c?f®'e-*pc^1 

«jtc^—^?(l ^f<( c£fto to 'Sj^'t ^^'?I11 



to 

l^K to C^z^ «t^1 c*l, C<2r<(^-^t?^ ^S*t<3f9l?( 5(C«(J 'Sitcf— 

(1) iSl^l^ \<t?l5(t^r (R. C. Osclillator), (2) «ii^l& C^t^ CsiT^ff, 

c^^l jfts'tc^iT ’2Jt^,^-ij?[ nz^ (3) ^c, (4) 

§ts(, ( 5 ) ^■\z^^ (6) I 

^ c^ >itf%(>, ^z^ «(tc5 ^t^t-c»f9(, *(t?( ^t«r 





f^r^. 19703 735 

^1, 'sit’fl "sit^l-c^ ^?:?r c^f'e^l i 

^6^1 ??, c^??s( till ’^tir t 

c^tli^?r »it^w >fc^ 5^Ntc=(l 

5t*lf^C^ I till 5t5llt?l <2ff^ C’^r^t'Q 1 I ^illl 

5l?rf?C=^ I fwc^ «fr^ l lOO 'Stc^?! i£(^ 

1 »nl ^»iif^?r <2f{%I^ ^’v*r 

c^t35? c^3itx*f '®it’i1 'Sitcsii 

I .ul^rc?! fsiRI 

I till i5t^t^ ^r.B^ «tr^ 1000 c'Jfism I =5'5?rn ^fif 

500,000 C5i3f^^ ^:<i sitsr 8 fts 

I C^T^ C^ti^ ^'.?I C^C^'e Jfsn:^ tul 

I ^.«?lK ^fil^^f I 

c«rc^ C*l C^31, il^< «j«(csi% S5f|\5 iipt? 

f^®T ! ^\m\ i^c?! I C3^l tiispl^ 

CftI f^CiW^ f%^?J 9z^ ^i)!lC5^1 ^Z^ C»!^1 r^V.'^ ti|^1& ^tt®lt^- 

I (ill ^4Mwf^ ^+r.?F tii^tl st:^? I >fsi«sf 

C(£r?i^-'^c3?i i ^z^ (iil 



ut^l 55, C5’»ftw r^'fm i^IltC’^n^ 'SJttift 

Ft^ ^T5 C5St5^ 5tlC5fl ’®ItC®T' '2fC5*f ^1 ^ZH I <5jt5'^“5C?5 f^CSf55^ 9t^ 

C<tf5^-5t3r8[ 5C^ I **('*51* '®^tC*lt5?^- 

^nz^^ c’^ait^c*r ’^st ^^zm to 
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(7!^ »nti:««i5 '«iT*ii ^«t?r i 

C?, fai^fl ^W 

CT’rf^^ c«Fatt^r»t?i fe 

f^fs^ 'Sltc^T’np ?f^?I ’^t^l '8ltc®!tf%'® ??f I 

faRI c*f? C55r^9i^ ^?rl ^*5f?r <2f%55r«i?i ^ i 

«ff^5^R «sr5c«t?i «f5f^i^ v:^zw. 

^i:»i «*fC5t^^g «rc5Fti5 «r?:?t«f=j 

5?i I «tr«5^R <5^15*1 ^?rt 

^t^fc^r I -sjt^^ sntc*^ c^^lm 

It^tn ^PtCSTl C^U ^N^lu ^5 1 «ilft& C^tilt^r^l «itt9lt^- 

^5*1 «f5'9 ^ ^ Wtsr ^Ts 

«f1r5?r ^c*(T «ii^? =ft^«fl5“sf >ft?l 's^t?r ^w 

^zw ^ti7ii I sit^l 

5R91 »i*^< '^t'Qiii I ^t^^-^ca;?! 

^<1^15 ^tc?^ '5ltc*lf^^ f^f?^ 

^c»i '®t?i ^c®T »rtwi-^tc®rt5 mrc^l <it«?il 

^mi I ^ ^5 I C^ti? c^U ^ 

^ I =11, c>! c^c3j ft^ ^«^Ta fea 

fHPF I =lt:i1 <2r^t?f 

t£i^ TO I ^t^*i I 

c^^t?i '®itc»it^3f C2i^:«i 5is**n=T-f^wa^1^c^ 88 ’ll*- 108 c^r^ti 

»Tt5 ^Jtra ^t«f ^tpn i ^tc*! v^^^ ^tro i 

cflft^i f^5a:5F?i ^?ii ^?ii <srt^^:a c^t=T 

^ '5iCi{^t^C»n 15 Limiter-«il?l »rr^^ I 

•Item TO I 

'ill *(?W^ f53i cTO‘t-‘^^f^ ?J^TO 

^1 ^ I "STtcs^t^feai, c^^l ?T1 ^t^=i1 C^t=i 15# ^ =it=if5aj, afl 
^ti?t^t1^ <^#t«lts >fTO I ’®lt?l'e C^ 

^rs iit=rc^ c^Wc^f^ <(t?i*ti ^t^'Q ’tflTO I 


Sirwrw ^*1 



'et?r5SI 'Sli? 

«jfi(*i5t^t c^ wt^n ♦ft^, 

c»T c^Wc*r?r «rtm i ^ 

1^ sn I f?C9T «ft?f 51^ 'Tt'e^l ^ I 

^wi «r^f% w^si cmm i «if-p5r ^cwi 

<fif^f% '5(«ijJC9I'Q 5^^ SlU I \5t?I^ i5t^ f5i^i^, 

^w«*f, srt*!?, «s5^f^ c?c*r'€ ^azw^ c^f^i c^ir^ i 'st^fc^ cn 

cw’Hi hsitfsT^p ^tc«i I «it^ srr^if, 

«t^f« cw c^ 51^ c*f'«n Jitf, ^*11 ^trsi fil^t&^Pt^r I 

c«tc^ 5it=n c?c»f i c*rmi Tt!i— 

«(tc*i^wt'atCTiii I c»i'*rf5{ c^w 

c‘tc*f I -sirtfl ^^tW'Q * 11 ? f*nni 

^ I 

r{^rs^ c«it^ €ftf ^tsft? wc»r 

<»rt^ <itn(. w ^ti^i t5 =»pc^ *n i ^w»i, c^t»t- 

*ptc^ *if? ^ c*i^ ^ft^’ti '^w?r <if?=*r i ^m^ 

t? w»T c^<( ^tft^if% ^t»r c^t^qri 

^fl TO I 

’R^ *^t*rtfif^ I *(Cii-wTO ^ ^^z:^^ I «ii^i^ *11? 

f%^-TO f%l lt**l^ TO ^t*T TO I c*rTO 

iftfNf TO Mtcf?r c^ ’*rtj?p 5^t, ^ i ^ cft? 

^•f ^t«f^ C5T9 t c«tc??i ^c»it ^ 

^lk*T ^ ^t(:w?[ »rftC5T t ‘flffi ^fNi -■ 

^|sj^ »f^, *p»r5®f, ^coT?? ^*f^, ^t'sl, ^t*f-^ft^1, cftt? C5t^ 

wt^ «rt% «r?f^ ’Rt® i *1^ *rt5?, TO, ’t^r, ♦ftvi, 

CTO I ’tTClf*r 'StC^T f’tCH ’■RtTO c*rH 

*fWi ftcff TOtut® c*t^*T^ I c^^?r ^tc^l ^ ^ 

CTOT »H11 (11^ **w ^ 1 TO ^ c^c»i »isrt 

c^ ^ TO, ^ sni I 
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^ I c»(t5»Trir c^ «rn« i m\ t? 

^ I ?ic«ii c^t=i «r3Ri ^ ^ 

^tR <ii5u 'ed, «rt^ f^«1*f-»!Cf^ f^r*i *rtf 

^ZM I ^"al c^"f •it^^ I ^t«?rtw cnc»i'« cw<n 

CWl 'Sr?! I CarW^TCll^ ^tlt^tf% C^ '®tai ww I 

^ra »Ra ^c<(J ^1 c»!t^t^C5 c^tatcaral cw^l ^) 

«ii?n c<it^'6 sTti^t I c’lt^ ^mz^ c^vf -'(tat?! ^ 

^ VSn PiWCH f^CS? C^tnj I ^5Ca C^t5^ C^m\ ’?'? 'il^^t 

aia^ =fi I 

tf^1-5»i1 ^1 '«’®l *rtra i ^ift-'^t’il, 

«t^f^ TO1 ^c'5 ^ta I ^tata fa’tcaa ^tca i 

^rtDr?i vfl^Tc«f apca i <tl-^f^ >*|!^:^ 's^tap^'ta 

irtfanira f5»Ttca« ^ i ^stft^l ffca *itfe ca*t'fl, 

^'e 1^5 I »jsi^ ^itsacap'e tfrai «it3R«i ^ \ 

aafoi lii^ata ’vca <itc^ i »ftata*r^: v£i?i c’ac^ 'sit^f^ *l^w 
*rtca I ’Ttcfa ca^t^nj at »i^l“‘^Ti5i, at»r at f?c? 
atata *m\ f®a ntc^ i c<^tal at^rt^a at ^ta 'sitpa^^U*^ ®ii5l-<at^l, 

ata m\ ^ta a:ai f®a aca ata i •srta a^i 
^a»faa a^ at?l, %®T® at aT?t=^ i atsst 'aa^ta ca*f f%^^i a^ ai 
a'sai c®? a^ai -rsf I %^acwa ^ a*^< cat*a^sif«^ a^a 

?Taa (?tc^ cac^ •ftca i ^ta atBstcra at faat atca^ i aia i 

! 

aTaa?fa a® a^R^t% ^^arn 'stta ^^la aicaa aacaia ca*ll artf^ i 
f%a5 at caacaa atata '^^’ja*a aiat?a^ 'sitr^, ai?tt?a caaa ca^ i a1l- 
^^ml^ aaa «tai caaa atc^, ^aa caata i caa m\ i ‘«aia*a 

aij a^ta «tta aca atc^ ^ata ^ta aa «rta ata a’® i 

carta-aitc® aait:a«ai =aaat?i aaa uq^ tips ca^ta atata ^ aca at i uqcaa tps 
caa aw 's aa^, ^ caa « a^i a^t?5 'sitaw caa aa, 
cawa awtTfa aat car® atca i ataa caa atca ‘fla ^ta i aia ^bstw tpa 
tac^ ai a^ a^ir® atca i caaac^tai tpf f^f^at ac®a 1%f%faf% caaiata i 
tLc^sa aa at»pF aata aa i atac^ atca atal i aijtca a*fr»‘ 
aa^catiR at^ aai aa i ^acaa caacaa aiac^a aapaifaa arcw^ »itt afa | 
faai wcf aca incaa Pf'?t« a*ri aa i 
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»rst5, ^^RCSOJ '« 'srr^i'Q ^tso ’^[tcsi ff®T I 

^C*rt¥e til?pfws( S|^C?T^ ’ItsC’T?^ I «t^'!lr 

*i^c^ f^c*t*r ^\^ I «rtc?—>rt*>T c’*rc«T 

^tf% cwt?? 55 I 31i;.55 5jn»l '<T65t?( 5«1=l C5(^ I ^ 

C»lf?5? 5t5*f5t5tC'F5 ^T5 >I’5rtf^'$ '5if«^iT5 Sltv^l 'SfHTt* 

I ^t5i:« 5)^5 ^fif2{ ^’5(tf^«, ^t5*l 

^T:5 I ^T5t^| (.^ts{5l f^*55 >!t5twtrs{5 srt'eow 

^«t11 C*ft«1 nt5 ^1 C«f«I 5t5!? C5 5J^5, 

C^5ftC?5 'sj^t^Tl ^5 ! a^c?5 5T5*I ^?C®5? I 

'=lW»13^t5, ?ItW535^S '« C5t’^tCfr5 CHT^l ^twi^ I 

c*r5t9Tnf, ^tW'fitt^itc?, 5%c5, ^t«r*i ^e 

ai5t^grtc»l f^5tflp 555C^1 I «lt«r6 f%l <1T'e5t 5t5 I ^T5l^ ’fTlsT, 

'«^iiRc'®! »i5itf'$ 5:5^5 f»t?i5wit5« '^wc*r5 

^t5T, 5tf, tf^5T»r, %5t*i, Rr«^3Ti '«Jtsitc?5 «ft^ 

^^5 <il*ls^^tC5 '®r1C5 C^, 5t5 ^»!^1 I 

•ntRR'51 "!tRRc5^=» 


«Pts( «ltC9!t^ >f5r5C5 I ^t5 «ft^ C5, 

c^ic^rcva «tt5 1 86 5t^t5 ^1 2 97 5t5ft5 6 I’ f%C®TtWt5 I 

ti|5f 5lll R^l C*f^ C^^ "”f^ '^tC»I1 5»IC5 I 

«itc*mr cm'^ 

^5itRc^5l I ^5(1^51 5t cvm C^ ^5C«f t 

w^it^ »r5tc«T '»nrt¥ 5C5 ^t5i^ f% c^i Rpfesf t 

RtR®t^C!i5 ^tf%^ *t5t*^-Rwt^ cwt^ (J, F^n* 


740 ^ 1 23H 44, 

berg) «rrc»lt4CF^^!iP^«?(^^4^41 fC»Kfs»» ^ «t?( (Tachyons) i 

>l4fl^ d9t¥ «t41 C4C^ Ci^'eirt I «t4t^ *44ff^?r 4C»It I 

^»Ttl%'e31i:»W 41 44 »r4C4« ^5 C Wt4 41 4:»i:44, C444l tll4t4 

4*rff I f^4 44 4t4^tr5^ 44t4 I «t54l 4f%^44 

4^^«f4 ^ C4^r4 I C4t4 C4St4 444 4f«C44 *444 «r5« 44 C4, 44 

4R^ (Infinity) f4:4 C^'lft4 I 4t4t44 4414 4t%4 4r» 4W »lf^ 

4^4t4« C4 454tC^ C4C^ 4T4. 4^ ^t4 1^ 

4*4144 ; 4r<t^ 4f«ff%4 4C3P 4C9P 4f^4 C4t ^?4tC45 TO C4r5 

4tC4f 1 

TO41 4r1f4, 4t4t4l 4^ '5rtC4t4 ’tf^ C*tC4 f^4C44 *4f%4 41^ 

»4C4, ^44 ^^44 «4 (mass) 4i4t^fi45 to 4tC4 I 

^tt^4^1^C44 ^4t54tft 4t^C4f E, ^541^ m *44* ^tC4t4 4f%r44C^ 
C 44 C 4 — 

E=*mc^ «r<t«. 4f%5 ^44 4^4 ^4 « 4JtC®lT4 41^14144 4l'<f4 tl*tTO^4 
^t4 f4 ; ^«ft< '4tC9Tt4 4f«:^ 4^4 ’54 4f4t^f4^ 44 I 4t4t44 

4^ 4f«4 C44tC4 C44, ^Itf%'8it!:44 ^4 C44t4 C4C^t ^ I ^1^ 

C44 4*4:41 4:91 'ait:»rt4 CTO C4’^t 4C4J ^44 %C4F tTO TO I 

’t:44®tt’rt:4 ^Itf%'e4j:44 aif%^ fifsit*! 4S44t4 «t4t4 4t4l TO1, ^14 «1^'® 

<tf^, 41 ’4tC»ir4 C4C4a C4*»IT I ’5|t4 4t4l 4t'« TO 

*11:4 4:«4 ®t4 C*R4t:^4 41441 I 

c«ti f44iTjft ’Bit^4lt^:44 ’5it:<^f^^^t4t:w4 «t4 

c^4t< ^f44*t4 «lt%:44 ^41 4C4!:44 I ^'4WSTO ^411814 

wl^»T f44T4 CWf4C4 ^^14 ’?3l#:45 TOt*! ’f:4:f4 I 

4'v4t:4 «r^H. ^?rTf%«H?44 «rf%4 «t4t4 4*44t4 TO ^4C4T TO4lt4t:4 
C4H 4^:4 *P 4t4 C5^1 4*41 ifjcm I '«4 'Slf%4 «f4tf^ TO f4WtC^4 *1^4 C4 
TO'® 4:4, C4 44:4 C^t4 C4^ I 

f44it^4l 414^^4, 41 4^ 4t4tW4 *tf4f4« 4TOf4^1 

CTO C44 f^S^I 4t4tf1 I «[:4¥ n4t4^4it^ 4^1141 4Ft44 C4* 4ll44*rt4ttC^ 
C4F44t:<4 ^ «t4t*l ¥41 4TOl 4V4 TO I 

«t4 C¥44tC^ 414 C4«4l ■ *4^ 41p4 ¥f^ ^?t^«(W4 (TO 4|t4f4t4 
TO t^%ir4 TO TO »14<9t ^41*^ ’4t¥ *t#f TOTO TO¥I ¥iCf4 I 
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¥t««l <4^ W4l& fW 3f5gtc«^ ^1 ?«:»! «it^ 

TO CTO CW^W ] 

^5^TO5 ^t?t ’Taj «rc« ^tcTO <to isp^^fro op? ’ffsj 

^ir TftP^ 'BrtJfT5l-<£f*fm ^?rl ^tw, 

^ CTOs «rar isrc^fl ^ «ttc»jt^-?r^ ('a^tcstl *n^ TO) 

fro ^ c^t«t 5j^ 3sit*ti I <5r^«f*ra TO'^lw 

c^’ttWT’f'e ^5( »T*ic^ I 

f?i:5T ’ftc^ 

>icif TO I 


■!tf®%5f ^(^tcf»t 

ijcsf ^W'e ^vjt^i jj^j cn^ 5i?tc?*t'e -, 

f4Wt4*lC«r?J TO, '«3tsi^1 CSf»f, '« CJ4TO" 

c^^ mvB <it^ I «t««rw f^i c^ c^itcfe^ fl*i 511 i c^ii& ^fOT 

-sitf^ ^miz^ ‘«?n 53:? cTO \ ^r^rrcrow 

w^ «r?5j ’TOt5j csR 3ptf%5i «it? »rtP5 f®s{-»*r* ?3i? "TO^i 

«i»?TO 1907 TO»T 1910 »ftP»T 

'W. ft. C^TO ft:? ft»(Sf ^tC«lt5S11 I 1928 5!tW «t?stftf^ TO 

C^®1? 5??P*fsf 51??tsf C«?51 I ^f? ?C^, ftFtfenm \C»t TO Wl 

^4)? '«it?f^:*i I ^91 ^i^ar ^^itftc^ 

cwi m I \»! ?s:?^t& ^a?^? ^'sc-f cro to i 

TO -^»ift'5i c^c’? «rfcsiftvi m «ijl^ir%v «j?wi CTO 

?<t ft p ^ 1«sfR? ftfti? ?:? ?i? I 

?ftcw*r«fti? «iTft »iTO ft«t^l ?w5r, 

?^iTO 415i?ti:*pH ft»r4 owi 

«r^? m? c?«?i ?w:f c*itc?f5nii»??' TO ^cTOtTOitfli i ?^to *pw 
Hero « «art5i»fJt« ^«? ^tc?ft^1 fw c»it»pRrt? TO#®, TO 
«lcTO»TOJtw« TO ft»i «iif^ flwn TOifroi, 
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CS^ 1 C»fWt^ ^^tCfC‘^11 I Jit nit ^1D9^ 

»WT ctftl ^■\^ I miCl «ilt »m?r C1CV 

cici cit 

5l1^ I 1915 »I1C®T "^t?! ‘f? ^f«fW5T ^ ^^CS|%1 

Jut'S 'Sit^!’ =it^^ ^z% 'ec^n^5?t5 '« «r*itl 

I ^ ^us, fkZ't ft»I C^®T*i1ai ^'®t1 11 Pengoca 1 

CTCItWtfs^ ’JCI Clt^ ^ni f¥C1 Jlt 11 

'fi's c®ti it^ti m itici ^c5(-«^t cki 1ici cic^ 

itcif I wr^ Jitii ftilii, '®'ta>i t^jtf? 

I 1C11, '« 'itcifiiti 

itisjf^^ itci ^ iwrf I ^zm^ 1t1 'Itl’t 'itci- 

«r^ in(9i c^W mi fiti ?f^«i cii* ii»ti fiti- 

ftcii Jit fiiti tcwRJj *, ciitci fif^s fiificii ic«rr 

ltl?F ift^TO (Sl^ftf^ ^^t1, Wf^*l C11* CIC^ 

400 srtti itTtc?i 5^C5 Jil^ it'Qil I 
«it%1t?r itf 1^ f^f^, J11 c^i f%I J11? ^ti5 

itirnCT it%i tjii ti?r J11 iriist^ ^ic'si T^f^wn in fki i 

Cl nw fti, iciri^ cit 1 Ji^i^ «rt®lt 

111 ifllf flC5tC1Jt®lt^-J11 I'fll'e cqitw cnzmiwn I 
Jit 1‘f^ vM itfiF^I, Jii^ ^nctrt^'e TOCt? i 

^tn 'Itflirtl C1C1S fl»t^11 fint^ J11S ^^Z9 ^fWhl 

?f^ «ltc^ ffi flitt I fi®t^ cil&i =rm finc?=t iC'StititiTt'S i 
?w ltd tftF's k'Sl Jii^ ^fi?i ^ci'e ififi cH'w <av w ^ 
fti Jii^ 11 WT« CW11C11J J11 ^tri I ^t^i 1^ iri «riitw ^iiii 
ntci wf^fi ci?p Cl iflifistci ^ff^i t^'s mw Jilt 

^ic^l tfl, j# I'tit ^>T1sltT «f1t1 I 

' ftut? to icinti ura tot^tii ifciisit fifk? utiti »w TOCfi I 

to 111* ^ i^ti «^towlii 
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c^ «rN»f ’TC'st^t^Ttc'Qir ff»T ^ ^rrsf ^sr, «r5'« irDPr€ 

c»r c^W^i'e vu’4C5ii c»r*ri \ 

«f3nf^ c«r, c^z^ 

'i3C^C5 «ft^, -stf^ ^ »!Sl^ 

I tiiwc^ f ^^\ c*f, (TPts? 

<ijV ff9f, »rc?{ ^'5%5R ^TC«T ??CTO I 

»i^ca??i f^c»(^]:®3?l tfi^ir^tsit st'^i 

I ^tc^ ^<rT ^ 

^5IC?lP*f, '6 ?f%*l cum 

I ^vs, c£i«sf%^ «rtfi5? ‘nc'^tfitsTtsiTtm i 

«Jt« B!«(T f?5lt5T^^?l 1 (;^f5(,, 

>tr**tir f?:^, c»i’«it?i¥tfl <it'e?ii f^f^ 

^ftc4? cncf m ^11 m »iBi^ f^?it^ fk^P\9 

#f«i ^ STfejfw^ 

I “n^^tsT C5T!:»lTC^tff^ «{4T^ 

I <2(sftf^^ imm c^, ^<t»c»w ^ 

»!C3p ?f^*i 'sitcsif^^t? 

f^»T "srtc^ I srwH ^iifc=it^r?w cn 

c’lrf, ^i« ^zw 

^ ^95t=^?ii I 

^ Bii?t^.?*r '®>t>it?f C¥t5i 

I f^l W®T ^Jt^tiT^I ^t5f ,1 

tt5 ^tfsp^t'S :55f ^'4'® f?lfi^« ^\C^ I 

'Stttfl «at5i»iTrc'0?J artf^^?( ^‘f^J f^«t%?i 

30 ?PC^ »ir?f *lTC% ^?tN »r^ C4"f ’<FCf ¥ ¥r^»i ^ 

^ ¥^1 «l’?t¥tf4¥ I 





crl ^Vi I 

Sun dew ^t?r »£» 3it>* Drosera I 

iim ^ art^rr^n^s 'sr^Kwi--'^tir 

wfiiM nt^ti:^; ^Tit?i Alt’ll c«fc*t?i c^\^ c^rsi Ttw 

CTC»T I «<i:«nj 55 c'^ri:^ t1 

•rt*i »!t»T c<rt^ ^ I 

c*r^ cft^ ?!:»!'e tijii ^trof csjtc^^ cft^ 1 tuiil ^cw 

Ht^W, ClT^ C*tt¥l-^t=¥'? KZ^ C^®II C5i5t«. 

vvn *fc?i ^\ ^nr^i «n:^T^ 

c«rtiN w^ ?it»it«f^^ ’f?^ ^t?l ^ft<R«rl?!«i ^urs ^\ mK 
«ji^ «i^9i »r*rt«f 3?t*(j 1 ^ 

Wm CT 5rtt^tt«F5i «(tc^ ^\; c«rt<^=( 

^lirs *ttcir 5111 ^Uz^ c^z^ c«ft1^5^ msiz:^ 

c^Vf»T''«itn^ I 

FtlU^ »!T1 C5t& Clt^ C^trw «ltc»lt?l 
c^=i «rw ?o:is I 5itl^ c^t^it^tc^ Jilwtwt 

^cxr?i ^rWTsi wc^ ^’tIi c^fiicw «rrc>n 

tiT^ m^rt^sn «itc^ 1 'sisr?!?!^ c^t^i c^t^i 

c^ni ^z^ ^ I c^t^t«f»i^ ’8jt:»it?r w^*t ^z^ '«A 

^ cwftc^ nr^T?r viic»r 1 ^<(51 c«l 

wtw 511 C*l.'e«f®i ^r^tc»lt »t?t< ?tft 'Bit? 5»1[! 'it^ 

cnt^^tc^ ?1c? ^c? nt^t? ’tit? 'Bii^c^ wt??^-?n to »r*if 
?vt TO CTOTI ?»t TO C5i?t? *t? TOf? tt? c*n:» ?tn 

ST!? tote?? «it"tt? I f%,««« c??i cw c?, 'H’f ♦rt^si? 

CTOI to« ??^? ?Jt*tt? ?tC¥ I 

^fipr ?^?’wttrt«, TO?tf fer?? ?tov5 


ws, 


<sN 11 f% ? 

«f'Jj 2 I f^ f 

^<51 ^CTTWtHltS 
Iftf5p*tfl 

11 ^?!tR'5 5p?c9i »rf¥ I 

C^ >Tsr^ ^5f »Tt^C3FtrStSi 

c>i«f9T?i 5ic<tT '5I5 j^5?? I B?:! 

.« C’PCSI?? '2fc?(tc^t ^?l i »lt<ltW! ^stlt 

i£i^ c^^3i? »it5twT 

^f^v5 ?[f?n ^<( I ?tc«fT?[ 

t£|^ *JS(« »»tf%s»t(t3ft ^tce? »ltl^ I 

21 ^t*fti:?fl f^r®« <2t?;?iiw^ 

I ®'f<‘l I 'StC’ll 

^^tC5 RcSf^*! ^C?I 5[t*(t5*f^5 C*Itf^5t*?t 

^fii^m, sur^jqf^^it^r. c^iw, ^Uh cwif^^ k^jiiw ^ i 

•ii«f5i Jirs 

f^-2, r®^tf5i5? f^-6, f^^Tsi^-3, r^w^^•^^ ^^nf? i 

r^f^ST ^*1T c»ltf®^ 

ftmi >il!t>n ’fw I ’frtsifet!! « Jijwjsf'i^l’i ^t's, Nitftn « 
Itvos^Sw* ftf^sl fw'i •tftst^ 

7 
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'8lWt®T 


[ 23H 12H 


I c«Tt3?1 ^ ^tsil ^ C«i[tfl« 'e %sr1- 

c?rtf43i ?ptjw I wc»T^ 

« 

c^:3{ 3pc?i «i(tc^ I 

®tc^ *{t®^ ^t®i ^t<«f^, ’=r<n 

c«jii&sj, <2r^^i f®’5tfs(ST'6 ^ »rfrfl cnin i 

f1®t« W.m «F«% C^F^il s?1 • 

CSf* 

# IsilSfSfefe 'Bf^ f^1-9 


f^«f 


ltw?l ^ ^ 

ar^t»i^sT gwtc’*rt*f-i 
trr??r *;f^^ ^tr*r? 

n?f5s c^r«r 

«iTlt<tir»ii-il '«ijtcntic«ii-i2-ii 

5Rrt¥t«rBt?l 5Tt^c9iT? »Tc?r trcifg^c^ 

•fvrt^fl 5rt=fl hwtfai^ 

1 

Btf^n Oifltni? fVcw 

««tTO=? I JJft’FH 

‘«{5 ‘fl’F 1 

<4®fiR nf« 5lt5^ 
nt^nf^, c^vfSi tfc*rfl ?c¥ '5Ctt*r 

wt^r 

»r»tir vniiii ’f® 17^ ^f^t^tn- 

c^iii «rhi *<i¥l5 


^^ceri I c^fk^ »r^t»i 9^117 

c^rff^c^^ 5ifi-17 c^c^ 

»ii^is ^95>rif? '5tt^ ^ciitc<tt*r“l 

’^tna 'om^icJn*! C'tc’ 

c^tfa's F»itC¥ai ^ i 

Stctra g;csitc^T-l-4a <n^ »i5»\ ^t<- 

?F«it*r «r^%%ta f?aF cottar 

f^:nc*«r:^ ‘flffe fa-^aara ^^\ i c»rtf^t 
^^faacsia ^ii% a^a^Mc=var cw c^»ia 
f^i^-t ntitwi ^1 la^rta^r* 

®rca ^cac? <«a^ ^t^ aacTa ^awff^v 
na't'a'i-faa^aFi fa'f'»?^tza ^i-atara afncwi 
^atcatTt^»a^i5 feJt^Pr's a»n cat® atta i <5r 

feri^^t® ama catf^^ ajwtila ar®t¥, 
cafataa «rf®ff®, ca®ta cataruatiaa ami, 
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1$70 ] 

5lt=I1 

^Jintf® I »r^ ^Kntf^a siwr , 

<ii^t5 c'^’tN «rP«5i>»!^ I 
*l?t=ft-r-f^®tC5T « CJTt%5^ 

’ic«fj spl*^ ?ia[iS 

5f<pta ^:vf 


sar’jcis c^f^f«-rir ^ 

^C>S5[ C’T’T’T Tlprc® tfc?3 ^C5ftC4tC?f 
F»it5W5 Erf«r®f^« "»r^ c^t^i c’fcf i 

^csitc»fi? f>f^ Mc^ii n«ftf^f^l 
n« oft-r T?l^ 



6ar*ljs 5j5i(t5«ft^T-l ^a^l-l? 


>£¥!■*» »rtfa> C^lt, 

«rtl I ^af'jcis 

^^1 ^cacf. ^tc'® « 

^t*Pitaitfl c»T 

^t«itc^ ’ttfsi saf^cia 
'«9ri*i ^ ^ 

^41*1 ’fwff I 


Rntw 14 fER) RCT 
'e^t'ltK ftfip5 '9 6«l^f^Crsi ^1 
<ii^f?JT aj^c^ftr^rtm w Hfv 

9itJ{fiiJti 8^ wttwf ^ 

^ciitc«rt?c4f »ffanr wti cbIi 

^1^*11 



748"- 123-t 12*4 


^11 wm iref 1? fsrc? 

c>\ ttPf ^lit fk I ‘*1^ »rtmr 

??tvora arcf ^p{ c«r9m 

n4 «wv ^5wtr«rti?s 

w, ^1 '®ii^« 'src? 

’jf^^^f sits^rc^ 

*rto I 

TOt«^lfl «ep/tsi Wiifaff ^^51 
5^ 'oi^fife 70 n1%^c*fs 

^C^tC’T 

c»lt<FS8?? 

¥fl1 ^ I 

®l: c^tt’la^!^t'«^ 

I >1? ?i'i^^j-»i’«t« 3f^t*ir«^ 

»TC^jar5fK I 

^y/tcsffl ^tM. »i^*i 
«f^ ®t; ^w cart'Atc^^r 

wfj c^ar^ ctIw ^ ’^fB 

^fifli^ <*rTrf%® Vi I 

»i«sT ctiw '^. fn. « ><. <flT. fn. 

«*i^ wt^ii ?iB-t 

c^^ ©it^rafR c’iit^'n 
c^, f^fsj f^*i ^*ttn ^3itnti=!i 
n?jt cncuwi’ c^'stw 
dfttftsi »iW^4«tci f«r^ ^tf5iCTci|5r, 


»fc^^‘rtntcfl ^9? 

f^cir '«rt5 4^iB s»>-c^tf % 
e-rift's* tj^c^csl 

«rti:¥ f^, i 

9rc^?i*rt9rt:i(^ i 

Sf'l »r"t f<"f 5lt«tT sjts;?, 

«twtf^ ®?1l3 f*rc¥ 5^1 f»fti ’itsjw? 

f?c'5 ( 

C^C^ «if. fn. 

fentca »«l =i^rsw4 

cnc^lH^T i 'i^WZ^'t^ «JJlf4^tW 
zw^ %f5?f^ir c?c»ii^5T 

f^CTf 

«ITtf*l55TS "?i^ V^ZV I =f^«Ft'® ^JlttHsil 

'©5^ «tti*r^ c<c5 ^tc¥ % 

I 

fec^tvi i?r5?=i 

*i^t^tn-*ifl«f*it I 'ttcir? ftt-i’w ir»r 

9sitf^^t«i:=f cffm 

« nwCTpn I 

m ’^c’ncisf, 'ii«*iwT st^wgvif^i 



few. 3 ^(fer ‘•^ 4 ^ 


•rtfW's whi'« 
v*i ^ I 

c<t=? ‘flsT. f®- fn. 

(fl. «!;¥ wttvf fi>^t»r— 

ftwtsfc^ c»r?t«j«cii c^t^r ^<«9 mw 
'»itn'3 ^na ^ac^ ^ta ai i 

atai cac-f, fai-fa sfca artntca 
naif«fBa 'tsai s^cacw i *iaif®l5 

^cai -iiain—ataacwcaia ca »i^»i 
fta^a atacw—Cb1a. ^ta, I'aTtfT, 
c’i'afffja aaj frta fafa-^jttaai c«ftt®j^ca 
«rca»r a^ra asta ifa fata «it»ii i 
▼Ttcaatfea cb^tai ^u^a wv? ^tq^wa 

n^ita m f^ca ^f#-ia cw^aai ata i 
fa^-ali?wti?tn'« ama[, 'aa^ta »!tat« 
^{5c^ cfal^i^ca «fca*f 
>faia far»? cal8 fa^''«i«tra caH-aaita 
cfca *{tta i 

cntfea f^®ta jg^ataN '^aaita 
C’rftta 4a^ ^ta at Iwr, 

^Ttwai asta fai[ •! tfa <4ca aitvtatf 
c?ra I 

’jf^ata c»rai aftntc^ta 

•t: ffwT^ cat^a 


<tt5\caa c»t3( ttaiSrs a# 

ifiatf, caf^rca facas caracwa i 

’a5arn«na :5[3(ata 

«ttan ^fata cat^ta ^•\r*^tiaa aaa^ta 

caca fata ^lartnata aFai atati i 

»ta^fef«»i (^f«ifaai) catv aa^ta 
m a^atta srata—a1^ 
^^laa fata nalan-faata'ta ajtntti 
faarralai f faa aa? ajaata aftatua I 
aji^a ^tas^, f^»itf8a « catai «traia 

Rafca 'ii^ a^ ^ai atatt i 

«tf%f^al ^aifa«t«itaa cafa¥jt«i ^l%- 
faatra^-4a «!aTt*f<a ®^a f*tt«t^ at^atfaaraa 
gftiita--'«rt»r*i aap <ii| na^^rfa i 

c»f^i aja’Ttar c^i aife>, cat»fl 

aftanta arat*i aatfe ca*ta ata i 

*tiiri wi 
aatfai^t cat¥ fa. 

«ii¥ a^atta ^ai ata~at«f'attaa ^aa<l« 
's ^T^a\taa atai ‘a^iS ca^j-H* att»i 

fa^< 'aatata atai nt«ai a1^ aw 
va fatnatwat aftfatataa i «aaa fe 
atPtata faajt^ atat aatfl caw ca 
nfaata atat nt«ai ata, <flata caw« 
cal nftatt ntit nt'«ai afta aw a»n 
fttaawtaa 

Wf^ «a| a<#nfl ^ feawai ^*it 




#•10 

'irtPrsT «rf£r ^iwisr ’MW^ 

WCT» ^CVtl^f! 

«Wf»j fecut ¥?ii c^r® ntpr, 9wtpra 
nWf <rttr« 

\^9t¥9 C9Cl'e 09*11 «l< *ft'«91 9t9 I 

fifiri 1970 ^rc®ra «rtt%^ 

wear c^rtww *l?rwta »rt« 

»ra< >«▼ 51^9 9aCTfl nM 'Q '^tl 
wtfHtcaa m9 1970 »?fw 

®t: 99*Ift9 'SftC'f’fe 

c9tWJ9 flfcir ^91 9nci I 

^f9?^9 9t^-wi ’I’lt^tpr 519 1|9 '« 
^ t9^ =^9t9¥ 90« ntt9, ^t9*l «iI5 519 
»rC99 9^9 ^9 09*1*^ 9C9 9tC^ I lfl«ftCbT 

«99^ 9lrt«tn9\f ^9»C9 C9 

«ft9 fe«tf9« '»t'Q ^0919*^109 

»9^ Wtf^tt99 9^9 I 

959 99099 »tl99 Ft9 |f^9C9;^ '5t9^, 
*ftf%’8t9, C9nM, ^•f9tC9»l. 

f9fe^^91, ':?ft9, «rt9*5ftf^1^t9 <£f^fi 



PreH fprci 9w icf WtiWj 

*rtffWt9 'S C9%f< 9 % 91099 99 9 

^|( lt9 109 C9 9f99t0;1 191 lf«91 

¥ 

C 1 C 9 , < 0 ^ nf 99 t 9 919 wr Wtt ®9 
'« 99 6 t 9 109 •19 Wtt 9 Wt 9 •ft '«91 
9t9 f9 I 

13^ 90199 ^tri’?fC9 «»5'S ^f^9r01 
eW 9[^ C«ltl f99^. 1 1909*11 

>09019 ! Jf^ton^l 90909 9lf^9l, 

9t9’ir<>, 1 B;9199—it Ft9l5 9^9 I 

9tri^fC99 it nBQ ^f99r^ 
lt09fl lfb9-59 f99<« I 9'9-’9fl9 
f99?«l 199 9^9 f99tl 99 f9 I 


ai9 9^0-1199 ;—90199 ’70 ^rwti ‘Wt9 
r9®3tC9’9 686 *f^fe01 

*7 f909 1*1 99091’ it 109 ‘'®0*I9’ *lft90^ 
‘itn’ ?09 I 


<i f9 1 t 9 ^n '93SW^ 9^ fH-23, ?tt9t 9l9f¥ ffe. 9l^r9t9l-6 #19 aPrtPt^ 19? •9K«M 
37/7 C 9 fH 9t {J M 9 l OR. 9fSlWt*1 ^ *r¥M9 9^ 






